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Workshop Receipts 


JoiNTTNOx Steam and 

Water Pieks. 

Flanged Pipes. The i»h‘.U 
flange joint is that made h}' scraping, 
whicli, it' properly done, is water-, 
steam- ami air-tiglit, and all the 
picking it ro<|uires is a thin smear of 
red-lead in oil. This joint is ustnl for 
covers of engine eylimlers, steam- 
chests and for sliding laces, but as it 
is a costly joint-- costly in lalxnir — 
it is seldom used for any onlinary 
pijKJ work. 

The mon* ordinary finish to flangeil 
ends is obbuned liy jilaning %r turning. 
This gives a true surffice, ])ut as it 
consists of minute lines, the jointcannot 
be n^ade stojim- or waU'i-tight witliout 
some kind of jwicking material coming 
between the two faces. Numerous 
materials have lieen used for tliis, 
such as copper wire, sheets of thin 
copper stamped with concentric cor- 
rugations, canvas, millboard, asliestos- 
board, prepared canvas, etc. If the 
flanges have well-finished faces, quite 
thin material like canvas, or fine wire 
gauze, can be used with advantage, 
but if the faces arc cojirsely finished 
(as they are for modemte priced work) 
the thicker materials are used. India- 
rubber “insertion” sheet, consisting 
of one or more sheets of canviis with 
rubber outside and between (all amal- 
gamated like a thick waterproof mate- 
rial) is suited for hot-water pijies, but 
is not used freely for- steam work. A 
composition which appears to be 
common rubber with graphite is largely 
used in America for low-pressure steam 
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pipes, but for liigh-y)rossure work 
rublwr is not in favour. Asbestos card- 
bo.ard answers well, but, like rubber 
is not cheap. 

In using the customary red and 
white h*ad nuxtur(‘ for making joints, 
ili<‘ quantity may Ik* liberal with low- 
jiressure hot- water joints, but with 
.steam at a fair or high pressure, it 
should lx* useil Hjiariugly or it may 
blow out. 

Many consider wire gauze pi-eferable 
to other mal,erials for flanged joints, 
this gauze K'ing used with white and 
'red lead jxvste, the gauze acting the 
jKiitof a large number of small cells 
for the jastc to prevent it spreading 
uiievoidy or blowing out. Fig. 1 
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shows how the gauze should Ire cut 
out, with bolt-holes all prepared, pre- 
paratory to its being used. Before 
the gauze collar is put in place, it has 
a thin coat of red and white lead paste. 
Fig. 2 is a section of a joint showing 
the gauze collar between the flanges. 

B 



2 JoiNTiNft Flanged Pipes. 

A quite coiuniMii plan of luakiiif; a ' njLlKjr iuHertion, or ru>)1)er composi- 

joint between two turneil flange* faeoK tion. The thi<“kness may be* fioiii 

is by means of a of copper wire, ,V. ‘‘vceoriling t<» tbe loufrh- 

about IS to *20 (J., eur\('(l round to nesh of t lie surfaces, Tlie two hAnier 

come as Kit?. S. When tbe flanges are usually ^iven a {-oat of red and 

white lead paste, and when the whole 
of the bolls are drawn up, the mate- 
rials f^ive sullieientlN to aeeoinniodate 
ihenis<*heh tx> the mequahties of the 
'urfaees. In certain instancies, such 
rouf'h facesare ili<-t wit h t liat. the flanges 
have to be.sliavetl thinner in phuies to 
take the iiseu parts, hut this is seldom 
the case unless it is small jobbing woi k. 
Tn all oontraet work it jiays to have 
the flanges face«l, if ever so roughly. 

A joint in common vogue, not 
perhaps so mudi for large eontnict 
work as for small and ri‘pair jobs, is 
maile by om* or two turns of Urred 
tw'ine, first smcaied with ivd, iind 
white Iciul ^laste, wound round like 
the copjxT wire shown on J''ig. Ih 
Oi, instead of tlie twine, a ring or 
gnimmef. of hemp may hi' made, 
though the hand-mad - grummet is 
not liki'ly b) he so evenly twisted as 
tlie machine-made twine. A jilait of 
tarred twine, made into an endless 
ring, can also l»e used, and is hetter 
than single stmnds in some eases. It 
serves well for manhole or mudlmle 
joints of Isiilcrs. 

Socketed Pipes.— Referring now 
to jointing pipes with socket and 
spigot ends (used for w’ater ami gas, 
rarely' for steam), there are three ways 
of jointing these, 

are drawn together, the soft wire 
is compressed, and makes the junc- 
tion steam-tight. With this, as 
with all joints, it is iinportanl 
that the screwing-up and tighten- 
ing of the bolt nuts lie done ppiulu- 
ally and evenly all round. CopjM'r 
wire, used in this w'liy, is very 
useful for making joints, w'hen 
the flanges or faces are narrow 
and not suited for a broad washer. Pk:. i. 

In dealing with still rougher dur- 

&ces, the flanges not being turned or (a) Tlic Cmdkal Lead Joint. — Fig. 
faced, washers of comparatively tliick 4 illustrates this. When the spigot 
material must bq used. These may has lieen inserted in the socket, lengths 
- be of .inillboanl, asbestos-lmnl, of yam arc wound round and driven 






Jointing Socketed Pipes. 
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in l)y the CiiulkiiiK tool shown, the 
yarn l>eing aiulkod in souinlly mid 
oar^ully, jw it is this that r<%'illy nia.k<\s 
the joint watet -tijj;ht. Following tliis, 
the remaining sjiae.c is filled with lead, 
poured in in a molten state, and when 
set, caulked hard to render it a solid 
and firm hicking for the yarn. 'Phis 
work liaving to lie done while the pipe 
lies horizontally, some stiff clay is 
prepared and then wiapjied round to 
cover the joint space all except a hole 
at the top into which the molten lead 
is poured. When the lead lias set, 
the clay is removed, and the caulking 
niakes it lirm and hard. 

(/;) Another method of jointing 
socketed pipes is hy using iron borings 
or rc<l aiul white leiid, or Portland 
cement, or molten sulphur ([toured in 
like lead). Sul[)hur is now seldom 
used, while I’oiilaud cement is not 
considered reliable with metal pijtes. 
The use of iron borings and red and 
white leful is dcscriltcd a little later in 
this article. 

(c) In jobbing work it is commonly 
required to insert a jtiecc of pifte when 
the ordinary fixed sttcket cannot Ite 
got in. In such a cjise a loose socket 
or thimble is emfthtyed. This is a 
loos^ collar, like a long <louble-ende<l 
socket, and, when jmt in [to.sition over 
the two [tlaiu ends of [tifie, is caulked 
at both ends, as Fig. 5. 



Check Flanges.— \^lien heavy 
pressurd is to lie withstood, as in 
hydraulic work for example, what are 
known as * ‘ check ” flanges are em- 
ployed. In this method one part of 
the flange is recessed into the other, 
so that the packing material may not 


lie hlown out. Fig. fi is a sinqile 
example; a scpiure-cdgcd ring projects 
on one flange, this tilling into an 
annular channel recessed in the other 



flange. The yiacking material, pro- 
hahly a collar of load or ruhlier com- 
po.sition, coming in the other. This, 
as will U* seen, makes a very sound 
joint. Another joint of this kind is 
shown in Fig. 7, this Iwing lai-gcly 



used in hydnmlic work wliether the 
pressure lie high or low. It w'ill Ixi 
seen to consist of male and female 
gland flanges -cjist on the pipes — 
checked into each other. A n ingenious 
detail is the bevelling of the two faces 
that come against the jiacking mate- 
rial, the effect of tins being to force 
the jiaeking material outwards and 
imt inwards. The latter would mean 
a possible pndection inside tlie pipe, 
while the former only tends to make 
the joint more sound. 

Jointing Cast-iron Tank 
Plates. — Figs. 8 and 9 illustrate 
two methods of jointing the flanges 
of cast tank plates. In the former, 
the caulking is done from the outside, 
while with the other it is done from 
B 2 
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Jointing Ca^rt-Tron Pipes. 


inside* tank, 'I'lin caulkiiif' space* 
is from in. to ^ in. and I In* nialfrial 
usndfor tli<‘ joint is usually iron IwHinf^s 
or rust cement, eaulke-d in. The 



Fig. «. Fig 9. 

lM)lt8, if loosely fitting, should have 
gruminot washers, or there may l>c 
leakage from a bolt hole here ami 
there. 

Cast-iron Hot- water Pipes.— 

There are several ways of jointing the 
ordinary cast hot-water pi})e, the 
cheafiefit lasting joint l»eing made with 
iron borings and known as the rust 
joint. 

Rust Joint. — (a) Take 80 to 100 
parts by weight, of iron Isnings, 2 
parts of powdered (Hour) sulphur, and 
1 part of powdered sal-ammouiac ; 
thus, to 1 cwt. of Urrings there would 
require to be alniut 11). of sulphur, 
and, say, 18 oz. of sal-ammoniac. 
These must bo well mixed in a dry 
state, then have WJiter ailded and 
mixed until the mass is of a unifonn 
moistness. This slioukl lie done from 
1 to 2 hours l)efore the material is 
retiuiml for use. 

Iron Iwrings are supplied cheaply 
(Ss. 6d. to 4«. per cwt.) by those fii’ms 
•who deal in cast iiot-water pipes. 
Borings should be well pounded, if 
they appear to be too coarse. 

, In making the joint, it must be 
understood that the yam, or gaskin, 
first iaulked in, is the actual joint- 


making material, and the lH)ring 
mixture, wlien it ha.s set hard, only 
.serves hi lack this up and keijjp it 
sound. On this iUicount the wafbr 
should not be turned into the pipes 
until the borings have set, and although 
very littl<* thought is given to this in 
gliisshou.se work, in wliich the pressure 
is s<t light, j'et even m this case the 
joints should he all< W(*d from one to 
three days for setting, i.e. not less 
than oii« day for 2-ii). pipe, one and 
.1 half to two days for Jt-in, pipe, and 
two to three days for l-iii. pij)e. 
This is for hortieultui’al work, or 
wlierever the pressuiv is practiciilly 
1 vH, and, as stilted, these should bo 
the least times allowed for the lK»rings 
t o set. 

A still slower setting cement is 
made hy mixing 2 ]^)arts sal-ammoniac, 

1 part flour sulphur, with 200 pirts 
of Ixirings. 

In making the joint ii length of yarn, 
making about three turns round the 
pipe, is first caulked soundly in, and 
this is followed by other lengths until 
the socket is a little more than half 
full. As regards the precise (juantity, 
various fitters have ditferont ideas, and 
while some consider the joint should 
be half yarn and half Ixirings, others 
caulk in yarn until only A-in, sp-tce 
is left for the Ixirings. Doubtless, 
this is sufficient if so small a ijuan- 
tity cjin be got to set well, and on 
the latter account alxiut f in. of 
Ixiriiigs, and from this to 1 in. may 
1x5 found best for the larger pipes 
(3-in., 4-iii. or larger). 

The chief reason for limiting the 
quantity of borings is its liability to 
crack the 8(M5ket owing to its expand- 
ing a little as it sots. If it were not 
for this, the borings might be used 
liberally, as it is a cheap material, and 
would reduce the quantity of yam 
required. It must be plainly stated 
that a man’s capability in joint-making 
with this material is quickly known 
by whether he gets cracked sockets or 
not, and many tons of pipe have been 
rendered useless through this. The 
best advice that con be given is to use 
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only a reasonably small quantity of 
borings, and to caulk or press them in 
evenly, but not too bard . They should 
not#be used too fresh, yet no more 
must Ijo mixed (that is, moistened) 
than can be used tlie same day, as 
they will not keep long without set- 
ting. 

An American journal suites that 
10 parts borings witli parts chloride 
of lime, mixed to a piste with water, 
makes a good joint pot so liable to 
sj)lit the sockets. Yarn is caulked in 
in the usual way. This joint sets in 
12 hours. 

Ccvwnt . — (/)) Although an engineer 
does not consider Portland cement a 
l)roper material to use for this purpise, 
yet an immense numlx‘r of joints, in 
glasshouse work, have tin's as tlie sole 
material to liack ufi the yarn. It 
serves very well, if it is of good, new 
quality. Porings can be mixed with 
it, if (lesired. 

When a few joints only are recjuireil, 
and liorings are not readily obtainable, 
red and white lead i)utty may lie used. 
With this a lengtli of yarn is first 
caulked in, then a layer of the putty, 
then yarn and putty alternately until 
the socket is full. To make a good 
job yf this, some of the putty should 
first be thinned with lioiled oil, and 
the so(;ket and spigot piinted with 
this on the surfaces where the packing 
material is about to come. I^his joint 
is not a cheap one, nor iloes it set 
quickly. 

(c) A good substitute for the reil 
and white leatl joint is a mixture of 


to make a putty. This is caulked in 
alternate layers with yarn as last de- 
Bcril)e»l. 

Ru/fher. — (d) A joint that is largely 
used when the conditions will admit 
is miule witli a plain rublier ring. A 
ring of round cord rublxjr, of bare 
J-in. thickness, is stretched over the 
spigot end of the j^ipe, and this is 
then thrust into the socket. If the 
sock«!t is an even casting, and the ring 
of proper thickness, a sound joint is 
obtained without doing anything else. 
Where rubljer ring joints are used, no 
other provision for expansion is needed, 
but it will be seen that full provision 
must be made for supporting the 
pipes, as the joint has no rigidity 
whatever. Sometimes the ring is 
bicked up with cement to keep it 
firm. A rubber ring makes a good 
provision for expansion if used hero 
and there on long runs of rigidly 
jointed pipes. The rubber ring joint 
is largely used by professional growers, 
as the men employed on tlie grounds 
can readily put up new runs of pipe, 
or alter old ones, with this joint. 
The rings are stocked by all firms 
supplying the pipe. 

Cmnpremrl Rubber Rintj. — (t) A 
form of joint that is now being used 
largely with every success consists of 
a rubber ring, which is compressed 
when the joint is tightened up. The 
tightening is done by bolts and nuts, 
and the ends of the pipe, or one end, 
at least, are cast to a special design 
for this purpose. An early pattern 
of thi.s joint is .Jones’s patent, illus- 
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two parts dry slaked lime or wliiting i trated by the two drawings of Fig. 
(or powdered clialk will <lo), one |)art [ 10. The statement just made that 
of litharge and two fiarls .sand, these | the pipes have to lie provided with 
being mixed with Ixiiled linseed-oil ■ sfieeially designed ends must lie with- 
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drawn in this cfise, hh the ])ipes and 
fittingH have all (juite plain endu, n«)t 
even a Bucket being uKod. Thw is the 
joint sent »)ut with the complete apjia- 
ratuB which is sold for amatein’s own 
erection, for anyone with ])ut a slight 
knowledge of tools can make up this 
joint. It consists of tliree iron collars 
and two rings of stiuare ruliber. M’he 
two outer collars, as will Ik* seen when 
drawn together, compress the rulibei 
rings on to the inner metal collar, .and 
this makes a perfectly sound joint. 
It is not intended that this joint be 
used for works in whii'h a high ])reH- 
Bure is felt, consecpK'Hl ly it is not 
Huittal for the luwanent mains ot a 
heating apparatus in a liigh laiildiiig. 

The same makers have a joint de- 
signed for bearing high jiressures, this 
being illustrated ly Fig. 11. This 
necessitates the use of sjiecially de- 
signed ends to the fiiiies and fittings, 
these ends, when drawn together, com- 
pressing a rubber ring on an interior 
iron collar, as shown. 

The two illustrations of Fig. 12 
show Uichards(»n’s Patent Universal 
joint, as made by the Meadow Foundry 
Co, This is a reliable joint for high 
pressures, and it ^^'ill be seen that, an 
one end of ojwli Isilt is a hook, liejiring 
on a shoulder, a pipe or fitting cjmi l)e 
twisted round ami fixed at any fire- 
cise angle requiretl. 

(/) The illustrations of Fig. 13 
show Messenger’s joint. This will 
bear pressure and possciises the a<lvau- 
tage of only requiring one end of the 
pipe to 1)0 of Sfiecial design, while the 
other end is plain. Jly this moans a 
pipe can be cut on the job, whereas 
with joints requiring two specisdly 
designeil ends to the pipes and fittings 
there usually have to lie some odd 
lengths cast to order to finish a job 
with. It may lie explained, liowcver, 
tliat the makers of joints reiiuiring 
two special ends always keep a fitting 
or joint that can be u.sed on a cut 
' pipe and so save the time that must 
, be allowed for casting an odd detui 
length ; or, as special lengths are 
a common demand, the makers hold 


thoraselves in ?-cadincss to wist these 
at .short notice and when a high pres- 
sure, lias to lie witlistood, it is Letter 
b) wait a day or two for this than*use 
a plain-ended cut pipe. When hejuy 
j)i’essures have to he l)orne, say 70 ft. 
and upwards, the writer prefers that 
l)oth ends of ])ipeH and fittings lie 
specially moulded. 
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(<j) A fitting that is associateil with 
cast pipes is the “ saddle,” Fig. 14. 
This is to enable a wrought pipe' branch 
j coiinectiou to be made, when the cast 
I pijies cannot U; drilled or taken down 
i for the insertion of a tee. A hole is 
, cut in the pipe with a diamond-point 
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chisel, and when it is of suitahlo size, . nmiiiri, the majority of makers are 
the Sjiddle is iHiihled on with retl-leiul prefKired to Ciist Ihjsscs or stubs on 
putty and lienip, and then drawn down | some of the lengths of pi fie, as Fig. 
ti^hfi on to the fiipo by the nuts shown. 115, these bosses being drilled and 
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about a dozen nuliators, the iuHertion 
of two-dozon tees is a real trouble and 
e.\pcnse eoiufMired to having the bosseB 
just deserilicd. 

Toes, when used for tliis purpose, 
should have the Idank ends to the 
outlets drilled eceentric ; that is, the 
hole for the wrought pipe should come 
out of the centre and close to the 
u]>per edge of the blank end. 




The Kaleidoscope. 

This is an instrument — usually *c»n- 
sidcred a toy — wliich exhibits the 
effecls of multiple reilection. An 
uiMirranged group fragments of 
coloure<l glass may seldom make an 
attractive design, but when the group 
of j)iece> is multifjlied, say six times, 
each rejection arranging .tself in order 
around tlte ofigin.il, the result is 
seldom otherwise tlian a pleasing 
design, the ellect being sometimes 
surprisingly beautiful. The article, 
as sold, ranges in cost from one penny 
to several shillings, the principle being 
alike in all, f»ut the materials used in 
construction differing greatly. Tn 
the better ipialities, to(», a magnifying 
eyepiece (a lens of low power) is used 
to improve the effect. 

Fig. 16 will serve to descrilic tiie 
ueces.sary jiarts. The outer case is a 
tube of cardUiard or metal. The 
eye-piece at one end may le a circular 
piece of plain clear glass with <i mask 
of pijier over it having a 
hole in the centre, or it may be a 
more elaborate stamjied metal eye- 
piece ; or, as stated, it may have a 
low-power (magnifying) lens fitted. 
At the opposite extremity of the tulie. 
the extreme end is fitted with a cir- 
cular piece of plain ground (frosted) 
glass, while inside the tulxi alKiut^iii. 
from the outer gkiss is a circular piece 
of plain clear glass. This space lie- 
tween the glasses is to form a cage or 
cell in which the material to }je viewed 
is put. Were it not that, the material 
must be confined to this spice, the 
inner glass would not be needeil, as 
its purpose is merely to prevent the 
loose material getting into the tulie 
where it could not lie seen. Detween 
the two ends of the tulie there extends 
a pail* of mirrors, as can lie seen, these 
mijTors lieing pieces of looking-glass 
alxiut 6 in. to 9 in. long by 1 in. to 
2 in. wide (according to the size of 
instrument intended), and it is essen- 
tial that tliey lie placed at an angle 
which is an aliquot part of 180°. 
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Thun they can be 30*^, 45°, 60°, etc., 
but, U8 will be seen directly, a 45° 
angle is most common. The two 
mjn^jrs thus form two sides of a tri- 
angle, while the third side is made up of 
any black materia] (black velvet, cloth, 
or paper), as Fig. 17 shows. When 


described, the required effect can only 
Ik; <»btained when the two mirrors meet 
at the lK)ttom (as Fig. 17) with the 
black surface alK)ve. This is iKJcause 
the necessary reflections in the mirrors 
am only be obtained when the mate- 
' rial appears to be grouped in the 


a 


■^roundblaaa 

'•■lear^iuas 


% 


'Space or ce// 


reflrcfin^ 

ft mirroni^ 



Fiq. 1?. 


the lujiterial has fjeen put into its cell 
and all {jarts secure<l by jNisted j)aper 
(or metal caps and IkukIs), the instru- 
ment is completed. The materials to 
be viewed consist of fragments and 
splinters of coloured glass, threads of 
coloured glass bent in any fantastic 
form, and pieces of thin wire (l)ent) 
and wii'c gauze. These latter thing.s, 
while lending themselves to make a 
pattern, are not tran&ijarent and will 
apjHJar black. 

When viewed tlirough the eye-piece 
the fragments of material will l)C seen 
gr(»i*()ed in di8t)rder within the tri- 
angular sfjace, as shown in Fig. 17, 
but the ettect of the mirrors will be 
to produce, apparently, six triangular 
sjKices arranged as Fig. 18 shows, one 
Ixjing the actual one 
with five reflected 
ctipies, and, as will 

noticed, the irre- 
gular mass of miite- 
rial now forms a 
design more or less 
plciising to the eye. 

It is only necessiiry is* 

to give the instru- 
ment an occasional shake to amse 
new designs to constaT'tly apiMjar, 
every uue diflering, for it is practically 
impossible to get the fragments of 
glass to arrange themsolvcs twice 
alike, or anything approaching this. 

It may now be pointed out that 
with the instrument, designed as just 



angle formetl by the two mirrors (as 
Fig. 17 shows). If the angle were 
formed by one mirror and one black 
surface, a i)roper set of reflections 
would 1)6 impossible ; a part of a set 
could be obtained, but this is useless. 
Therefore, if an instrument is reejuired 
with which the inuige may Ikj seen 
however it is held, the black surface 
has to be replaced by a mirror, the 
three mirrors then ensuring a set of 
reflections from any angle that happens 
to l)e dowm wards. This arrangement 
admits of the instrument lieing held 
to the eye and twisted slowly with 
the fingers, each one-third turn causing 
the material viewed to take a new 
arrangement. It is, in fact, tlie l)eBt 
plan always to liave thi-ee mirrors, 
but as all text-lK)okB denote a chief 
description to the two-mirror kind 
(the third mirror not being absolutely 
necessary), the same plan has been 
adopted here. 

For a perfect, high-quality kaleido- 
scope, the mirrors should be silvered 
on the front of the glass. If silvered 
at the hick (as looking-glass always is) 
there must lx; two reflections occurring 
from ejich mirror, one from the silver 
film and one (of loss olFect) from tlie 
face of the glass, and, as the silver 
surface is the most effective, the two 
silvered parts sliould meet at the 
angles, which they cannot do as the 
thickness of glass prevents it. Ordi- 
nary silvered glass is used, however, 
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care ])eiu^ t.ukoii to liavt* it jik thin jih 
posHihlo. In chciip toyw, plain (;leiir 
ghiKW in Hoinotiinns unc'd, this iMnng 
given a coat of hlaiik at the Lu-.k, while 
in the penny aiticlen l«ight tinned 
iron (sheet tin it in ciilleil) or very 
thin hriglit sheet nine, (jr a bright 
white alloy, in folded into a three- 
sided tube. 

It is possible to give a pndty display 
by the aid of an ojitical (magic) 
lantern. 

A tube of metal or eai’dlKiard al)out 
f) in. long by 21 in. diameter hiu? two 
miirors litb'd in it, as Kig. 1') shows, 
ami this IuIh* is arrangi'd to come 
Indween l.he lantern front ami the 
lantern olijective (thi‘ latter Iniing 
removed from the lantern front to 
.ulmit of this). Pig. 1‘.) illusti.ites 


side. Trials must Ixi made until the 
insertion of any small dbject (the loop 
of a hair-pin, for instance), in the 
(K)sition of the slide gives a clfeafly 
defined multiplied image on tlie screen. 



this and shows also how the tulsj 
must lie supported. No eye-jiiece is 
reijuisite, nor is a cell needed for the 
fingnionts of eoloureil glass. These 
latter ai'i; ari'anged to come in a suit- 
ably prejuvred slide, this eonsistmg of 
two pieces of plain clear glass (the 
size of a lantern slide) fastened to- 
gether with a space between for the 
niatei ial to lie loosely in. Tlie sliile 
can Ikj of rouml glasses and made to 
revolve, otherwise it must l»e shaken 
to make new jiattenis. The tulie 
with the mirrors in it is not re<|uired 
to move, and, needless to sjiy, the 
niirroi-s must form an angle at the 
bottom of the tulie. It is proliable 
that the lantern ol)jecti\e will lie 
found of too short a focus, and a few 
trials must be mmle to adjust the 
lime (or other) light so as to get a 
propei'ly defined picture. It will 
probably lie found that tlie light must 
be well back and low towai'ds oue 
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Key Cutting and Lock 
. ^ Repairing. 

Thk nocesaary tools foi- key -cutting 
are as follows : hammer, anvil, vice 
(preferably a leg vice), a selection of 
files, IJ-iii, and 4-in. wanling tiles, 8-iu. 
second-cut hand, small, round, and 
square files, and a 3-in. and 4-in. 
tliree-s(juare file, a luind. drill, with 
twist-bits, large and small ‘ptir of 
tviliy)ers, screwdriver, and tw'o or three 
small key -cutting chiseLs. The names 
of the p-u'ts ot a blank ajre as follow's 
(Fig. 20) : a is the bit of which 1 is 
top, 2 front, 3 bot- 
tom edge. 6 is 
bow, or handle , 
c is pipe, or if a 
solid k<‘y, tliis |)ar-t 
is called the f)m ; 

(f is the shoulder. 

An article called a 
key-horsfc is very 
useful for liuisliing 
keys. It is nuide 
for a pip<‘-koy out 
of a piece of ^^g-iu. 
rod iron Itent into 
a B(yyare (»f wliich 
half one side is cut 
away, to allow the 
pipe to be pushed 
on the remaining 
half. For a j (in- 
key it is made with 
only three sides 
with lx)th ends 
flatteiuid, and one 
is drilled out to 
admit ynn of key, 
the other is dished out to allow bow 
end of key to rest on it. The majority 
of keys can be divided into three 
classes, warded, lever, Bramah and 
Yale. The main chanicteristic of a 
warded |^ey is that the cuts are cliiefly ! 
on iop and bottom edge, occasionally i 
in the centre of bit. In a lever key, | 
steps are on the front edge, while ' 
Bramah and Yale keys are so distinc* | 
tive that they need no description. | 



Ffo. 20. 


Selecting Blanks.- When se- 
lecting blank, see that in a })ij)e-key 
the bore is the same width and depth 
as the pattern-key, and the bit, long 
and wide enough to inclmlc the whole 
of the pattern, also that the length 
over all is the same. 

To cut a Pipe lever latchkey, 
i First reduce length of bit to same 
1 length as largest member of pattern- 
I key by measuring with calipers, one 
j leg of which is inserted in pipe, and 
1 the other at the extreme end of step ; 
j retluce width of the same by filing the 
end of bit nearest the bow, not the 
other end ; with a file mark the position 
of the steps of the pil tern-key on the 
blank. Taking th<! 1^-in. ward file, 
the first stej) is cut exactly the same 
length and width as same step on the 
pattern ; during this stfigo the key 
must be. continually measured with 
the calipers to prevent cutting the 
steps too short ; the other steps are 
measured and cut in the siiine manner. 
The edges of tlic steps must be given 
a full round to etisily lift the levers 
to a pro|)er height, this should l>e done 
with the second-cut hand file. It 
should be finished by being rubbed all 
over with fine emery-cloth and buffed. 
The reason for measuring from the 
inside of a pipe blank is the variation 
in the thickness of pipe-keys. 

To cut a pin-key.- The pin 
is first reduced to the size of the pat- 
tern, and the measure bikeu from 
back of pin to front of step, and the 
cuttings proceeded with as for a pipe 
key. 

To cut a Bramah key to pat- 
tern. — Select a blank the same size 
as pattern inside and outside, other- 
wise file it down ; if the hole is too 
small, it must be drilled out. Make 
the small projection the same size, and 
if the length of pipe below small pro- 
jection is longer than the pattern, it 
must be filed down. Place one end of 
calipers under bit and measure position 
of first cut, mark this and remaining 
cuts on blank with a file. Make the 
cuts same width and depth as pattern, 
measuring the depth with a piece of 
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fine wire. (>Hre must Ije Uiken to make 
cuts exact depth of pattern. 

To cut a Yale key from a 
pattern. — Select a blank of exactly 
the same corrugations, and cJip }x>th 
blank and key together in tlie vice, 
with the pittern key towards you. 
Take a snudl tlu-oe-sciuare file, and 
carefully cut V-shaped notches same 
depth and width as fxittern ; care must 
be tiikeu not to injure the pittern. 

To cut a solid ward Rim or 
Mortise key. — Provide a blank 
with pin and bit same size iis pattern, 
file or saw cut across bit for bridge, 
then with small chisel cut aw’ay tlie 
metal required to fiirm tlie st<jps t>f 
solid ward, finish with emery -clotli 
and butt-stick. Measure small spice 
in Ixitwecii t.op edge of bit and collar 
on stem, give key siime distance as 
pittern by filing away collar of key. 

To cut key to a lever lock.— 
Itemove cjip plate, take off first lever 
and scratch 1 on it, mark next lever 
1 1, and so on. Phu'.e blank in vux: and 
tile down until it works the Ixfit, take 
the lever last taken out and replace 
in the lock, cut step in the blank until 
tlie lever is raised high enough to 
allow stump in the lK»it to enter it, 
pliwe remaining levers on, one at a 
time and fit as first one ; screw on 
cap plate and finish key. 

To cut Yale key to lock.— 
Yale lock cylinders are made in two 
forms, the older with a small slide on 
top, the newer without. If of the 
former mak6, proceed as follows : 
Gently push out slide, shake out 
springs and pins, groat care must Ihj 
t^en not to mix these ; unscrew small 
plate at the end, and push out inner 
cylinder. The blank is put in small 
cylinder and the lK)ttom lialf of first 
pin dropjHid into its proper hole ; a 
V-shajied notch is now cut in blank, 
deep enough to allow top of pin to lie 
flush with edge of cylinder ; the re- 
maining pins are put in and cuts 
made to correspond with them in the 
.ke^ 

To cut key to newer pattern 
Tkle lock .i-^Place cylinder m vice 


and file top of the oblong piece of 
metal on top of the cylinder until the 
springs and pins can Ixi taken out, 

! cqt key as in foregoing, and ilisprt 
plug, B[)ring, and pins ; solder on a 
small piece of brass to cover ojiening. 

To fit key to a Bramah lock. 
Heraove cylinder and from the liack 
I of it take out two semicircular plates, 
which will allow inner cyliiuler to drop 
out. Select a blank and cut first 
notch in it, so that it will push slider 
down until a cut m the slider comes 
j in line with cliannel m cylinder where 
j the two plates were. Cut the others 
j in the same manner until the two 
j plates will revolve easily round the 
j cylinder w'hen the key is inserted. 

Repliice inner cylinder, taking care 
! that the notch in it where bit of key 
j engages, is placed to the keyhole ; 
screw lock together again. 

I To fit a key to warded lock.— 
Place blank in position in lock, mark 
jKisitiou of wards and cut out with 
file and chisels until it will allow key 
to piss ; look at cap plate and see if 
[ there are any wards in it, if so, cut as 
I others. When it is impossible to 
I remove lock for cutting key, fit a 
j blank until it enters keyhole, then 
J carefully smoke bit of it, insert ic, lock 
, and turn ; this will show the position 
I of wards, wliich must lie cut out 
I until the key will pass. Keys to 
common lever locks can he cut in the 
same way, by filing those steps which 
, are marked heaviest by the levers. 

Repairs to locks.— The most 
. common defect to which locks are 
subject is the breaking of the sjirings ; 

; these can be obtained of most iron- 
mongers and replaced. When a lever 
I spring breaks, take out pieces and get 
new one same widtli and length ; fix 
it by closing up end of lever. In 
Mortise locks the follower usually 
wears small ; a new one can readily 
be obtained and fitted if needed with 
a file. The keyholes in locks fixed* on 
exterior doors often become worn from 
I constant use and rust. The plate 
must be removed and placed under- 
' side up upon the anvil ; then with a 
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ceiitro-puiich tnako a series of in<lenta- 
ti^nis ruuml the k<'yliole which will 
re<lu 9 o it ; with a small rouml file 
clcftn up the hole till the key fits. 
When the hole is too larpo to lie so 
treated, a plate of brass with keyhole 
cut ill it is riveted to plates of lock 
on Ixith sides ; the key must then 
have its collar filed back .the same 
distance as the thickness of the brass 
jilate. A key after much wear will 
fail to throw the bolt the full distance ; 
place it on the anvil with the bit 
towards you, and with a pulling motion 
gently hammer it long enough. 

Altering Locks. — When a bunch 
of keys is lost, it is not necessary to 
have new locks, as they can lie allured 
80 that the original keys will not fit 
them, in the following manner. In a 
lever lock, remove cap jilatc, take out 
levers and replace in a (liffereut oriler. 
In a Yale lock, take out pins and reset 
in new order. In a llramah, alter 
position of sliders. In a warded 
lock, fix a new ward or put an iron 
rivet through plate, so that thepuisage 
of key will lie stoiijK'd ; and then cut 
keys U) fit. Whenever pissihle it is 
advisable to clean all locks ; to remove 
grease and dust use a mg dipped in 
paraffin ; wipe clean and lubricate 
working parts only with good sweet 
oil. When choosing locks it is advis- 
able as far as possible to have good 
quality, also to choose those with brass 
bushed keyholes, as tliis very consider- 
ably increases the life of the lock. 
(W. Frewer.) 


Kitchen Rotlers, 

AND TIIEIlt 1)KFE(TR. 

Sfyiircrs of Datujrr . — That there is 
real danger associated with the closed 
[ lx)iler — the bith lK)ilcr, as it is rail led — 
there can lie no doubt. Tlic numlicr 
of explosions occurring with these is 
[ much greater than with steam Ixjilors, 
j and it is the rul(‘, rather than the 
exception, for loss of life to occur 
I when an exjilosion occurs. Realising 
this, it rainnot lie too widely known 
that a simple precautionary measure 
can lie taken that will quite olwial.eall 
risks, this mejisure lieing the provision 
of a safety-valve. Exhaustive ciujuirios 
have lieen made, and no instance can 
1)6 discovered of an explosion hapjiening 
to a range Ixiiler provided with a safety- 
valve. And, considering tliat explo- 
sions with boilers of this kind are 
fre(juont enough to aj>]')car like an 
epidemic in some winters, it is saying 
much for the safety-valve as a life- 
saving appliance. V cry many instances 
are known of safety-valves having 
averted explosions, as the conditions 
have clearly shown. 

As to the causes of explosions with 
kitchen-range boilers of the high- 
pressure kind (l»ath or circulating 
boilers), they number four. IVeced- 
ence is taken by frost, and the others, 
though real sources of danger, are rarely 
heard of. All the explosions, or, rather, 
the public attention to explosions, seem 
confined to the winter months ; a liard 
winter usually giving a high reconl, 
a mild winter few or none. It is that 
the frost bites the two pipes of the 
hot- water ajiparatus that insure safety 
under onlinary conditions, the fn)st 
solidly choking them, whcrca.s they 
would otherwise give relief to any 
strain that might be manifestetl. 
These are the expansion (steam-escape) 
and cold-supply pipes, which exist in 
every hot-water apparatus. Taking 
either of the two forms of apparatus 
illustrated by Fipp. 21 and 22, the 
tank and the cylinder systems, a is 
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the expatiflion pipe, the cold-supply 
service. As Ji rule, t.ho c<)l<l-wat<T 
cistoru is iii a very cold, [Hjrhaps ex- 
posed, place, and it is iliflicult to ^et 
the two pipes rcferretl to in frost-}>r<M)f 
positions at all points. The col«l-su])p]y 
surface is full of water everywhere, 
and the exjjansion pipe is full to the 



Fro. 21. 


level of the water in the cistern, and, 
08 a rule, the freezinf; occurs in these 
somewhere close up by the cistern, os 
the d^ee of cold is greatest there. 
Sometimes it is the pipes lower dowm 
that have their contents frozen and 
solidified, but it is not usual, as they 
run through different parts of the 
house where there is more or less 
warmth, sufficient to keep the water 
in a liquid state. If a house was 
vacated for a day or two during a 
frost, the family spending Cluistmas 
away from home, for instance, and no 
fir^ vroB lighted, there would most 
probably bo frost-bites at different 
pouts, and no telling where. 

It will be ‘seen that if pipes are 


stopped by ice in this way, the stoppige 
is a veiy sound one, extending perliaps 
for two or thro(s or nioiu* f(‘(\ and 
som<‘ destructive happening mustoctfur, 
if a fire is lighted at the boiler under 
these conditions. There is no room 
for expjinsion, and if steam can be 
generated there gathers a force that is 



Fio. 22. 


practically irresistible. If nothing 
transpires to avert the danger, an ex- 
plosion ultimately occurs, and its 
terrible nature is due to the force 
having to be strong enough to burst a 
boiler wliich can probably stand 150 lb. 
pressure to the square inch, before the 
rupture takes place. The force is, 
therefore, as great as when a steam- 
boiler explodes, and everything near 
is shatteretl. When we read that 
kitchen-walls are blown out, we know 
the force is of decided magnitude. 

That kitchen boilers do expldde 
under the conditions named (and no 
one deniOvS tlxis) is quite settl^ ; but 
the reason of the explosion is the 
subject of debate sometimes. It is 
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and with a deal of tnith, that 
a hoiler and j)i])('s, if full of water, 
cannot explode. There may 1 h' a 
ruj^tftre, pn>l)ahly at the lK)i]or, due to 
the expansion of the water when 
lieated ; but all jiarts l)eing full of 
water, leiives no room for steam gene- 
nition, and the explosive rending force 
of steam must be absent. The l)oiler 
or any weak part would split open 
(the same as when the water expands 
by l>eing changed into ice) ; but this 
action would Ikj nearly silent, \nd the 
chief noticeable feature would be the 
(jscjiping water. This is very feasible ; 
but, if corTect, why do explosions 
occur under just these conditions ? 
The writer favours the theory just 
explained, but to account for the ex- 
plosions, considers that while tho 
water is hojiting up, a tap may l>e 
opened, and the water that issues 
makes room for steam generation. 

Servants are always applying to tips, 
and this should lie an element of 
safety, and doubtless is, in the usual 
way, for on apfdying to a tip wlien 
the conditions were so unusual, means 
that Hometliing eijually unusual must 
be noticed there. Very little water 
would issue, and if any strain was 
Ijeingv exert<xl, there would be no 
mistaking the symptoms. Under these 
circumstance's the most ignorant of 
servants would prol»ablyre})ort matters, 
and the fire would Ixj extinguished. 
Servants applying to taps have doubt- 
less averted many an explosion in this 
way, for apart from the odd results 
the taps may give, an open tap in- 
stantly relieves the strain, and delays 
the danger at least. Still explosions 
do occur, but doubtless in no greater 
number than 6 per cent, of the in- 
stances where they nivjht liave <x;- 
curred, and in this 5 jjer cent, of cases 
it is practically certain that something 
transpired to make room for steam 
generatioji. 

A»very large percentage of the acci- 
dents, also the risks which do not 
happen to be attended by accidents, 
could be avoided by adopting measures 
to keep the frost from the water in the 


pipes. It is only neceswiry to <lo what 
we take (Mre P* adopt for tho [H'otcc- 
tion of our iMulies wIkmi cold wfwither 
comes. We put clothing on lietlor 
aclapted to keep the eilects of the cold 
away. It is hardly necessary to jioint 
out that the eftects of suitable clothing 
is t-o ])revent loss of luiat fj'om the 
iKKly, to conserve it, and that clothes 
allbrdno warmth of themselves. Put- 
ting thicker clothing on makes us feel 
warmer by preventing the extraction 
or loss of heat. With water-pif)es we 
ctin get excellent results by covering 
them with material to prevent loss of 
heat, to keep them at their normal 
warmth, although the air tempeniture 
is v(‘ry low. Hair f(*lt, woujid on in 
strips, is excellent ; hut one thickness, 
though IsMter than nothing, is not 
sutticihmt. For real eflicficy it should 
be put on ^ in. thick, then l>ound 
round with canviis. Inc^jising the j)if)eB 
ainl picking the (lase tight with silicate 
cotton is also good, or any efficient 
means to prevent loss of heat. This 
need only Ui done where it is thought 
(or known) frost has sharp efiect. Any 
])ipes in a cistern room, attic, or roof 
should cerbiinly 1)C protc'cted, but a 
real gain, summer or winter, will result 
by covering all pii)es in this way fiom 
top to Inittoin of the house. 

Sometimes provision is mmle to 
empty all pipes in a house, hot- and 
cold, during the hours of night, or if 
the house is vacated for a day. Empty 
pifKJS are quite safe from the effects of 
frost, of course ; but this measure 
involves trouble, waste of water (a 
great fault when the water has to be 
pumjjed by hand daily), and it intro- 
duces a new risk. The risk is in tho 
servants, or others, omitting to re- 
charge the hot-water apj>ar<itus Ijefore 
lighting the fire each morning. It is 
better to keep the frost away from 
the water, and this is quite pos- 
sihle. Another plan, adopted largely 
during the severe and prolonged frost 
of last winter, is to keep a little 
source of heat at the exposed points. 
Even night-lights have been put to 
this use, and it is sometimes quite 
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aHt-oiliHhinp; wluit a little hejit will defy 
the frost. 

Thu next source of daMK(!r witli those 
boilers is shortness of water. The 
writer knows that a Nr>rth of ICjiRland 
association of lK)iler users have stated 
thatau empty red-hot boiler (amnotbe 
exphxled by a sudden inflow of water 
into it ; but he liolds a different 
opinion in regard t-o nm^e Ixulers. 
The statement in question was the 
outcome of ex|)erimonts miule with a 
lx>iler which, when at a red heat, liad 
water flow into it, and the l)oiler ha<l 
a f-in. open hole which was supposed 
to correspond with the ojxsn pipes 
which a Ix^iler would have under ordi- j 
nary conditions. The results (»f trials 
was that the |-in. hole gJive relief 
every time, although the generation of 
steam by water suddenly entering a 
retl'hot I toiler was little short of ter- 
rific in the force manifested. Since 
that time the writer has made the 
same exftoriment with an ordinary 
saddle lx>ilor, having only a §-in. hole 
in it, and still no explosion resulted. 
Notwithstonding this, for wantof better 
practical proof, which can only be had 
with a boiler attached to an apparatus, 
and the apparatus in a suitable state, 
an empty Itoiler should still be con- 
sidered a grave and very real rtek. 

It may not hapi^eu that every red- 
hot empty boiler explodes if water 
suddenly enters it ; but supitosing the 
open pipes (?) are badly furred, as 
thousands are, and there are ever so 
many twists and turns to these pipes, 
and evbry bend has a little extra col- 
lection of hanl or loose fur, as they 
will have. Then one of the pipes is 
not open when water flows in the 
boiler, for a pipe iull of water cannot 
bo ce^od an open pqw as regards re- 
lieving instantaneous steam pressure. 
Supposing all this, and it is all reason- 
able, and there is a fire in use against 
an empty boOer, making it red or 
nearly white hot. 'A thaw sets in, and 
nnt indication we get is that the 
mterruns in the pipes, water comes 
4okn in^tl^e boiler unexjictedly, and 
Kttl^ Imaginative ]toW^ is re- 


quired tto judge what happens in the 
lx>ilcr. The generation of stejun can 
only Ito d<u4criltod ivs terrific, and it. 
ha{)pens in such a brief itistant ol>timc 
that the pi]<es, as descrilxjd, are un- 
doubtedly us<‘l(iss to relieve the strain. 

In a large boudon resMcnce it hap- 
pened (whilt! tlie family were away) 
that an appiratus wfis emptied, and it 
was not refilled btjforc the fire was 
lighted. The fire hiul Ixx'ii going 
injarly three hours Itofore this was 
remembered, and for reasons Ixjst 
known to herself the housekeeper went 
at once ami ofXined the cold supply 
stop-cock just as a good fire was going. 
No one was liurt, ar the Ixfilcr was 
fitted with a safety-valve ; but this 
valve gave evuletice of a force that it 
was never prepared to withshuul, as 
its cap of wist brass, screwed on, was 
blown out and curled up like a piece 
of paper. This meant a force greater 
tlian a half-cholied ramificiition of 
pipes would relieve. As further evi- 
dence, a newHixiper report of last 
winter gave an instance of a lx)iler 
exploding at Norwood (two deaths), 
and the cjiuse was clearly Btate<l as 
working with a red-liot empty lx)iler 
which water was allowed to enter 
while in that state. There ^yas no 
reason for supposing this was a mis- 
. taken diagnosis. Further than tliis, 
the writer has noticed tliat explosions 
have occurretl at the times tliat a tliaw 
first sets in, and tliis speaks volumes. 

In any case it is the height of im- 
prudence to run this risk. The year 
before last cases were met with of 
fires bejng kept going after the water 
failed, the users supposing the only 
risk to be that a new boiler might 
be necessary. A large house cannot 
do without its kitchen fire for a length- 
ened period, so it is lighted against 
the empty boiler, and if sufficient core 
is taken that no water can possibly 
enter the boiler unexpectedly, then, 
the risks are reduced to the possible 
burning and fracture of the boiler only.. 
The unfortunate pert of the statement* 
that a red-hot empty boilOT cannot be 
made to explode is that a certain type 
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of workman can now be met with 
quoting tiiis wtatement, and acting in 
a heedless way in conse(|uence. Time 
will ^ow who is right. 

A further source of danger is the 
use of stop-cocks in the main circulating 
pipes. They are seldom fixed in this 
position ; but when they are, their 
use is to enable a workinair to 'open 
the boiler without emj)lf>yiug the tiink 
or cylinder, thus saving both time and 
water. The last accident recorded 
from this cause took the hot- water 
fitter’s life for a sacrifice. He had 
cleaned out the lK)iler, closed it, and 
lighted the fire to sec all went well. 
He had not opened the cricks, and 
there was a little drop of water left in 
the boiler as usual, sufficient to make 
the stefini reciuircd to burst it. 

The final causc of explosions is a 
possible, but improbable, one. This 
is incrusted deposit, or fur, which 
could stop the pipes and seal the 
boiler if ever allowed to <lo so. It is 
doubtful if an oxplo.sion has ever 
happened from this Gmse ; but if it 
were not that the trouble gives unmis- 
takable warning of its growth, it would 
excel frost in the number of explosions 
it might bring about. As a rule, it is 
only (ftie of the two pi|)eB from a Iniiler 
that gets furred bully ; but it would 
be quite possible for the second one to 
get as bul, if the first one could be 
l)orne with long enough. It Ls the 
flow-pipe that, with rare exceptions, 
furs up the quickest, and when the 
passage through it is reduced from 
one-half to three-fourths, the warning 
comes in the character of alarming 
noises, accompanied by vibration or 
shock. This is sometimes borne for a 
while in a busy house ; but before this 
single pipe gets quite closed, the 
violence of the phenomena is past 
bearing, frightening the servants, and 
making an engineer’s attendance im- 
perative. • 

Ai stated in the first few lines, the 
safety-valve can at present bo con- 
sidei^ a universal remedy. Even if a 
failure should presently be recorded, 
it could only owing to some very 


irregular condition, and the valve could 
not be called any the less a safety 
appliance. Their compulsory use will 
probably come sooner or later ; but, 
as it is, the public want very little 
pressing to spend the small sum neces- 
sary to bo provided with one. The 
records of the few past winters make 
the sale of sJifcty-valves rather an ejisy 
bisk, and in the autumn season many 
tra<lesmen sliould be doing a busy 
trade in them 
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Labels. 

(SEOURINO ANJ) VRESERVINO.) 
(See aJuo Tkanbfkrb.) 

Securing Labels. To Fasten 
Paper Labels on Polished Nickel or 
J>iKH()lve -10 pirtH hy weight 
of coarsely powdered dextrin in (>0 parts 
of water, add 2 pirts of glycerine and 
1 j,i<irt of glucose. Hwit the luixtui-e 
U» 194" F. 

To Fasten Paper IaiMs to Iron . — 
Rub the spot wliere the laUd is to 
come with the cut surface of half an 
onion, then fiisten the label on with 
{Mwte, gum, or glue. The label will 
adhere (irmly an<l stolid some lusitirig. 

To Fasti n Paper Jjnhels on Tin. - 
Among others, th(! following methods 
have been suggested f(»r this purpose : 
The iKldition of alxmt JJ or 4 per cent, 
aluminium sulphate (not alum), or 
Ixstter still, about 10 per cent, of 
butter i)f antimony, is sjiid to gre.itly 
improve the iwlhesiveness of mucilage. 
Otliers have suggested roughening tlie 
surfaiHJ with acids or adding substouces 
to the mucil.igo which yield acids in 
small degree on applying to the tin ; 
thus, liouey, flour, treacle, etc., have 
come into use as seen in formula No. 1. 

1. Make gum tnigaeiinth into muci- 
lage of the desired consistence with 
hot water, and then add to it 10 per 
cent, of flour. 

2. Boil 2 lb, of flour with 1 qt. of 
water to make a stiff ]viste ; luld 2 oz. 
of tartaric acid atul 1 ]>int of molasses. 
Boil together until stiff' and luld 10 
drops of earlwlic acid. 

3. Shellac, 2 parts ; borax, 1 part ; 
water. Iff parts, are 1 wiled together 
until the shelkic dissolves. 

4. Add 1 oz. of dammar varnish to 
4 oz. of tragjicanth piste. 

5. Roughen the surfiice with emery 
paper, then apply the lalwl preferably 
with water-glass as an adhesive agent. 

6. BaJsEun of fir, 1 part ; turpentine 
3 mrts. Dissidve. This is only ap- 

• plicable with g<x)d qualities of well- 
sized labels. ■ 


7. ('lean the surface by rubbing with 
solution of caustic pitash, and then 
thoroughly wipe before apjilying the 
label. This is employed on the pfitiai- 
ple of attributing the difficulty to the 
presence of a tliin film of gi'ease, iis is 
alH(» the ciise with the adilition of 
water of ammonia to the piste. 

S, Bruali the surface over with a 
thin coat of butter of antimony or with 
ole;it.(M»f mercury, clean well and apply 
tlie label. 

9. Ihush over with stiong tannin 
solution, allow to dry, and a})})ly the 
label, previou-sly well gummed. 

10. A<ld Venice turpentine to good 
storch paste. 

11. Hof ten glue with water and then 
dissolve it in acetic acid to 10 fiercent. 
strength. 

12. Alsmt 15 per cent, of glycerine 
lulded to the jiaste is said to work ad- 
mirably. 

Paste for FaMcninif Paper upon Tin- 
foil, etc. — Dissolve rye-flour in a solu- 
tion of caustic soda to a jiaste, and di- 
lutii the latter with well-water, stirring 
constantly. Then heat Venetian tur- 
))entine and add this to the piste, a 
few drops lieing sufficient for ^ lb. of 
Hour. This jviste adlieros firmly to all 
metals, tin-foil, ghvss, etc. i 

To Fasten Labels on Metal. — The 
following composition is recom- 
mended : — 

Mucilage of tragacanth 10 parts. 
Honey . . . 10 ,, 

Flour , . 1 ,, 

To Fasten Paper hihds to Tin, Zinc, 
or Glass . — Water-glass (solution of 
silicate of soda) is recommended as a 
very good adhesive for this purpose, 
ixirticularly if the articles are subse- 
quently liable to lie exprwetl to heat. 
Metallic surfaces should first bo rubbed 
with emery paper Iwfore applying the 
paste ; the label is then pressed on with 
the hand. (‘ Drog. Zeit, ’) 

To Fasten Paper Labels Pi Bottles 
and Glass. — (1 ) Ordinary gkized paper, 
preferably of a citron-yellow colour, is 
wi|)etl over with a iLimp sponge, and 
then again allowed to dry. The ink 
uscil for writing the laliels is prepared 
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from 3 jwirts extract of logwood aiul 1 
of bioliromate of p taasiuin, dibsolved 
in 30 of water. After Ktjvnding until 
it Has lieoonie clcjir, the li(}uid is de- 
canted from the sediment, and 2 })arts 
gum arabic are tl len a( Ided. Wluai the 
writing has liecome dry, tlie lalxil is 
affixed to the reeejUacle by means of a 
glue-piste, prejKired by jiourHig a*)>oil- 
ing solution of airjienfers* glue into'a 
cold prepired piste made from wheat- 
flour and water. When the lal>el has 
become dry, it is brushed over twice 
with the same glue-paste, the second 
application lieing delayed until the first 
is dry. h’inally the ]alx‘l is varnished 
over with dammar varnish contiiining 
10 per cent, of Cautula lialsam. (K. 
Triest.) 

(2) Affix a common paper laliel and 
let it dry ; then heat th<‘ laliel (by a 
Bunsen burner of very small flame) till 
it will just melt piraflin rubbed on it. 
The laliel is al>solutely protected, and 
looks as if it were enamelled on the 
glass. If the neck and lip of the 1 Kittle 
an^ the stopfier are similarly treated, 
a perfect airtight joint is secured and 
the stopjier never sets, wliile liquids 
can be poured out without running 
down the sides. 

(3) * Brush the jiufior labels with 
thin size, and afterwards with tlie 
ordinary phobigraphers’ spirit varnish, 
or with common white hard varnish, 
applied liefore the tire. Ur you can 
paint the name direct on the glass with 
Bate’s black (a superior kind of Bruns- 
wick black), sold by the plioto dealers, j 
A simple waterproof cement bir labels j 
is made by stirring linseed-oil into hot , 
glue, 1 part oil to 3 or 4 of glue, which | 
should, of course, be previously soaked 
and dissolved in water to alxiut the 
consistence used by carpenters. 

(4) Pafier laliels, attached in the 
usual manner, and, when dry, var- 
nished over with 2 or 3 coats of goixl , 
copal vafnish, will be found to resist 
almdst all chemicals except liquor po- 
tassre and liquor sodae. 

(5) When, as will sometimes occur i 
in sudden change of weather, or from j 
age, glass bettle-labels drop off, leaving I 


Ijalfcls, Flour Piiste. 

I the resinous layer, together with the 
leftering, adherent to the lx)tt1c, tliey 
I may again Ikj fastened by |)jiinting the 
; gla.ss ami lalxjl with concentrated solu- 
, tion of white shellac, and holding the 
' glass in place for a few (lays hy means 
of an ekistic Ixind. 

Flour Paste. — Tlie ordinary flour 
jvistc, which is so useful ami effective 
for fasti'niug piper on piper or on 
many other suhstamios cannot lx* p<;r- 
fectly maiie unles.s the exact [irocess is 
known. It is simple, yet if not fol- 
lowed exiictly the piste will Ixi aliso- 
i lutely useless. It should he nuule as 
I follows • For about 1 pint put 2J to 
[ 3 heaped tablespionfuls of onlinary 
I wheat flour into a full-sized basin. 

[ Add cold or just warm (not hot) water 
1 to this very slowly, sLining briskly all 
the time, until the whole is of tlie 
consistence of thick mustard. Boat 
ami rub well witli the spoon to make 
sure all lumps are smoothed out. Now 
tiike a kettle of Ixiiling water (it must 
lie (|uiLe Ik tiling) and pour a thin 
stream on the mixture, stirring well 
I all the time. At first the mldition of 
the Imt water will thin the mixture, 
aud the thought will occur that 
the result can only lie some thin flour 
and water, not jiastc. After the pour- 
ing has been continued, however, until 
the whoh; is alxrut a pint (fxrrhaps a 
little less), the mixture will Ixi found 
to ({uickly thicken and become rather 
stiff. If now allowed to cool, it will 
become like a thick jelly. Tlie writer’s 
pnmticc is not to be (^uite satisfied with 
tlie piste so obtained, but so soon as it 
thickens (when the boiling water is 
being jxrured in), to then put the mix- 
ture on the hot plate and heat ‘it a 
little M'hen it thickens still more. 
There is no doubt that the thickening 
is due to a cooking process, effected by 
the boiling water, wliich process can 
be continued and perfected by heating 
j the piste still further, on a hot plate, 
for alxrut 3 to Tj minutes, sturiug all 
the time. To do this, the writer 
makes the mixture, from the brigin- 
ning, in a saucepan instead of a basin. 

Starch Paste. — This is a very 
c 2 
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adhesive pjvHte luui is suited for many I Oil of turf)entiuo , . 40 paits 

special pur|K)sos as liaviiif' no acidity. I Alcohol . , , , 90 ,, 

It is lar'gely used for lalnjlliUK delicate j Absolute alcohol , , ‘*^0 

specimens, also for mounting photo- | 

giaphic prints. ; Miicerate until solution is eftccted. 

The raw material is pure starch sold i (Si) Best. — 8 11). Manilla c-optil, 8 lb. 
by the chemist as a fine white ]>o\vder. 'French ro.sin, 2 gallons methylated 
It keeps foi any length of time in .i : spirit. Common. — Manilla cojiiil, 11 
8topj)ered iKdtle. The grocer’s lump ' lb.; French rosin, 17 lb.; methylated 
starch is not reliable ; it, is not always sjarit, 2 gallons ; castor-oil, ^ oz. 
the sjim<‘, and hence there is dillicully Preservation of Labels. — (1) 
in getting the starch to jellify ])ioperly, For pjiper lalsds a thick celluloid var- 
which will not occur if the pure starch msh is rccomuiended, this being a 
is used. I’lace a spoonful oi so of the solution of celluloid in amylacetiite, as 
jKiwder in a dry cup, an<l ?idd veiy ! used by jiliotographers. No previous 
gently enough water to make a vciy , sizing is needed, and whfui the solvent 
Htilf {laRto. A fork is better than a i luis evajxirated, the white surface of 
HjKion a.s a mi\er, and the water and the |xiper is left unaltered. It is used 
powder should be intimately mingled ; in the Oxford University labonitory. 
into a smooth mixture, so stiff that (2) Hoodca Lalmh . — Thoroughly 
one has to exert some force to move soak the pieces of w’ood in a strong 
the fork in it. AnyUiing as thin as solution of sulphate of iron ; then lay 
ordinary ci-eaiu, or fluid enough to run them, after they arc dry, in lime-water, 
when the imp is inverted, is not so This causes the formation of suljihute 
good in pre|)Jiring a f'lnemountant free of lime, a very insoluble salt, in the 
from lumps. Now get ready some ab- wood. The rapid destruction of the 
solutoly 1 Kiiliiig water. Lift the vcs.sel lalxils by the weatlier is thus preven^d. 
stniight oil* the liie or gas, and jxjui a Kast, mats, twine, and other substances 
thin stroiiin into the starch, stirring used in tying or covering up trees and 
briskly with tlie fork. The starch will plants, when treated in the same 
gelatinise or “ jellify,” liecoming semi- manner, are similarly preserved, 
transparent. Add the water until the Wooden labels, thus treated, •have 
mixture is rather thinner than you been constantly exposed to the weather 
would care to use it when cold, and during two years without being afl’ected 
stand aside to cool. Tlie contents thereby. 

should not fie stirred up during cooling. Writing on Glass. — Warm the 
As soon as the mass has fallen to the glass to 120°-140®F., until vapour is 
ordinary temperature, a skin will be no longer deposited. Then bathe the 
seen on the surface of the paste. Take surface with the following varnish, 
this off with a spoon, and the mountant moving the plate as when applying 
is ready for use. collixlion in photographic work. The 

Label Paste. — A good strong varnish consists of 80 gnims 95 per 
paste is made by soaking glue in cent, alcohol, 5 grams mastic in sheets, 
vinegar, then heating it to boiling and 8 grams dammar. The solution 
point and adding flour to a suitable is made in a firmly corked Imttle on 
thickness. It does not decompose and the water-lmth, and then filtered. This 
is very adhesive. , varnish is very hard, brilliant and trans* 

Label Varnish.— (1) One of the ' parent. Drawings in common or Indian 
beat label \arnishea is the following : — ink can be uuide on this surface ; after 
, completion, a thin layer of gum is 
Saudarac (in coarse powder) 100 parts added. This method can be used for 

Mastic ,, ,, 40 ,, marking bottles, designs for projecting 

Copaiba .... ir> „ ; on a screen, or for photographic 

Venice turpentine . . 30 ,, purposes. 
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Etchiyig on Glass. — A fluid htiH rc- piece of pumice moistened with con- 
cently been introduced into commerce, centrated hydrochloric acid. The 
and can l)e used with an ordinary j)en, \ removal is facilitated hy previously 
It 'cJ^nsists of hydrofluoric aci<l, ammo- | exposing the signatures to the vajK)urs 
niura fluoride, and oxalic ticitl, and is i of hydrochloric acid, 
thickened with barium sulphate. A j 
better ink is obtained as follows : 

Equal pirts of the double hydrogen I 
ammonium fluoride and dried precipi- I 
bited kariuin suljihatc are ground 
together in a porctflain mortar. The 
mixture is t.hen trc<ited in a pliitinum, 
loiul, or guttii-percha disli with fuming 
hydrofluoric acid, until the latter 
ceases to react. (‘Dingl. I’olyt.’) 

Plant Labels.— (1) In trans- 
planting spring shoots, Jis well as in 
sowing seeds, the gardener often feels 
the need of a convenient label, that will 
withstand the rain an<l not get soiled 
with the mud, A w'riter in the (ler- 
man ' Diamond ’ recommends the use of 
glass tubes, in which the piper laliels 
can be slip}Jod, and the tulxi corked or 
s(‘aled. The tubes should l>e 8 in long 
and have an interior diameter of ^ m., 
and 1x5 made of quite tliick glas.s. For 
house plautsand conservatories, elegant 
labels can be made from wiilcr and 

shorter tulxis, open at Ixith ends, one -aoic r- 

licing closed with a cork, from w'liich 

the Inlxil is susfxjiided by a thread or 

wire pissed through the cork, the 

other end being used to hang the tube 

on a branch of the tree or shrub. 

Writing on Metals, — Take 1 lb. 
nitric acid and 1 oz. muriatic acid. 

Mix and shake well together, and it is 
reiwly for use. Cover the plate you 
wish to mark with melted beeswax ; 
when cold, write your inscription 
plainly in the wax clear to the metal 
with a sharp instrument. Then apply 
the mLxed acids with a feather, care- 
fully filling each letter. Let it remain 
1-10 hours, according to the apjiear- 
ance desired, tlirow on water, which 
stops the process, and remove the 
wax. • 

Removal of Encaustic 
Letters.- The signatures, letters, 
numbers, etc., upon porcelain vessels 
may be removed without injury to the , 
glazuig, by protracted jxtlishing with a 1 
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Larokatory Apparatus. 

(And scr Ckmknts, DifiTiu-iNO and 
DUYINO and KVAJ’OUATTNd.) 

Wire Apparatus for Lfthorolnry Use. 
It is my purpose to brin^ to the notice 
of the reivdcr several new as well jvs 
some well-known forms of laboratory 
appliances miule of wire ; ami while 1 
am conseiouB that this subject is by no 
meiina exhausted, I l>cheve that the 
few tsxarnploH of wire ajiparatus for the 
lalxwatory given m Figs, and 21 
will not only bi‘ found useful, but will 
prove suggestive of other things equally 
as good. 1 have found wire invaluable 
for these and kindred purposiis, and 
ha\'e often made pieces of aftpvmtus in 
the time that would be required to 
order <ir send for tliem, thus saving a 
groat deal of timi’, to aay nothing of 
expense, which is no considerable item 
in matters of tliis sort. 

It is |Kjrhaf)s unnecessary to describe 
fully in detail each article represented, 
as an e.vplanati<in of the manipulations 
required in forming a single piece will 
apply to many of the others. 

For most of the ajiparatus shown, 
some unoxidisable wire should lx* se- 
lecteil, such as brass or tinned iron, 
and the tools for forming these articles 
of wire consist of a pair of cutting 
pliers, a pair of flat and a pair of round- 
nosed pliers, a few cylindrical mandrels 
of wood or metal, ma<le in different 
sizes, and a small liench vice. Any or 
all of the articles may lie made in dif- 
ferent sizes, and of different sizes of 
wire for different purposes, 

A si lows a pair of hinged tongs, 
which are useful for handling coals 
about the fuimace, for holding a coal or 
piece of pumice for blowpipe work, and 
for holding lai’ge tost tubes and flasks, 
when provided with two notched corks, 
as shown in B and 0. These tongs are 
made by first winding the wire of one 
half around the wire of the other lialf 
to form the joint, then Ixnuling each 
-part at right angles, forming on one 
eml of eiuih half a handle, and uihui 


the other end a ring. By changing the 
form of the ring end tlie tongs are 
adapted to handling crucible^ and 
cuptds and other things in a mume. 

(1 shows a pair of spring tongs, the 
construction of which will Ik* fully 
understood without exf>lanation. It 
may bewiid, however, that the circular 
spring at the handle end is formed by 
wfjipping the wire around any round 
object belli in the vice ; the rings at the 
Opposite enil arc formed in the aame 
way. The l)est way to form good 
curves in the wires is to bend them 
around some suibvble mandrel or form. 

1) sliows a spring clamp for holding 
work to 1)0 soldered or cemented. It 
may also be used as a pinch cock. 

K represents a jiair oT tweezers, 
which should be made of good spring 
wire flattened at the ends. F is the 
clamp for mounting microscope slides, 
and for holding small objects to Ixi 
cemented or soldered. G is a pinch 
cock for ruhlH'r tubing ; its normal 
position is closed, as in the engraving, 
i)ut the end <i is eajiable of engaging 
the loop b, so as to hold the pinch cock 
open. H shows a clamp or pinch cock 
having a wire e hooked into an eye in 
one side, and extending througli an eye 
formed in the other side, This^wire 
is bent at right angles at its outer end 
to engage a spiral d, placed on it and 
acting as a screw. The open spiral is 
reiMlily formed by wrapping two wires 
jiarallel to each other on the same 
mandrel, and then unscrewing one 
from the other. The handle will 
of course be formed by aid of pliers. 
I shows still another form of pinch 
cock. It is provided with two thumb- 
pieces, which are pressed when it is 
desired to ofxm the jaws. K is a tripod 
stand, formed by twisting 3 wires 
together. This stand is us^ for sup- 
porting various articles, such as a sand 
bath or evaporating dish, over a gae 
flame. It is also useful iu supporting 
charcoal in blowpijie work. 

L shows a stand adjustable as to 
lieight for supix)rting the lieak of a 
retort, or for liulding glass conductinp 
oreondenaini? tul)es in an inelinofl ikibj. 
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tion. Tlie retort, or filter staud, ro- 
preaented in M, is shown clearly 
enouf'h to reciuire no explanation. 
Shoijd the friction of tlie spiral on 
the standard ever bei'ome so slij^ht as 
to permit the rings to slip down, the 
spirals may be bent laterally, so as to 
spring tightly against the standard. 
N shows an adjustable test tube holder, 
adapted to the standard shdwm m M, 
and capibleof being turned on a pecu- 
liar joint, so as to place the tulje in 
any tlcsired .angle. The holder con- 
sists of a pair of spring tongs, having 
eyes for receiving the notched cork, 
as shown in O. One arm of the tongs 
is corrugated to retain the clamfiing 
ring in any position along the length 
of the tongs. The construction of the 
joint by which tlie tongs are supported 
from the slide on the sUaudard is 
clearly shown in 0 a. It consists of 
two spinds // A, the s])iral h being made 
larger than the spiral g, and screwed 
over it, as shown in O. This holder is 
very light, strong and convenient, 

P represciit.s a Imlder fora magnifier, 
which has a point/', similar to the one 
just described. The slide k is formed 
of a .spiral bent at right angles and off- 
set to admit of the two straight wires 
passing each other. This holder may 
be usSd to advantage by engravers and 
draughtsmen. Q shows a holder fora 
microscope condenser, the diftorence 
lietween this and P liciiig that the ring 
is made double to receive an unmounted 
lens. 

R shows a Bunsen burner, formed of 
a common burner, having a surrounding 
tulie made of wire wound in a spiral, 
and drawn apart near the top of the 
bunior to arlmit the air, which mingles 
with the gas before it is consumed at 
the upper end of the spiral, 

S representsa connector forelectrical 
wires, which explains itself. The part 
with a double loop may be attached to 
a fixed object by means of a screw. 
Another* electrical connector is shown 
in 'f , one pjxrt of which consists of a 
spiral having an eye formed at each 
end for receiving the screws which 
fasten it to its support, the other pwt 


is simply a straight wire liaving an eye 
at one end. TIk; connection is made 
by inserting tlie straight end in the 
spiral. To increase the friction of the 
two pvrts, either of them may be 
curved more or less. 

A microH(;opc stand is shown in TJ. 
The magnifier is supported in the ring 
o. The ring p supports the slide, and 
the double ring g receives a piece of 
looking-glass or polished metal, which 
serves as a reflector, 

V shows a sot of aluminium grain 
weights in common use. Tlie straight 
wire is a 1 gr. weight, the one with a 
single liend is a 2 gr, weight, the one 
having two liends and forming a tri- 
angle is a gr. weight, and so on. W 
and X are articles now literally turned 
out by the million. It is a great con- 
venience to liave one of these inexpen- 
sive little corkstTcws in every cork that 
is drawn occasionally, thus saving the 
trouble of freciuently inserting and re- 
moving the corkscrew. The cork jiuller 
shown iu Y is old and well known, but 
mme the less useful for removing corks 
that have l»een fiuslied into the Ijottle, 
and for holding a clotli or sjsmge for 
cleaning tulics, flasks, etc. 

Z shows a stand for test tubes. The 
wire is formed into series of loops, and 
twisted together at r to form legs. A 
very useful support for flexible tulies 
is shown in J. It consists of a wire 
formed into a loop, and having its ends 
lient in ofiposite directions to form 
spirals, A rubber tube supjiortcd liy 
this device cannot Ixjnd so short as to 
injure it. Most of the articles de- 
scrilxid above may be made to the best 
adA’antage from tinned wire, as it 
possesses sufficient stiffness to spring 
well, and at the same time is not so 
stiflT as to prevent it from lieing bent 
into almost any desired form. Besides 
this the tin coating protects the wire 
from corrosion, and gives it a good 
apjiearance. (Geo. M. Hopkins.) 

Liebig Condenser.— This con- 
denser (Fig. 25) is much more com- 
jiact, and is equally as effective as the 
ordinary form. Much valuable space 
is saved, which the chemist may use to 
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Ix'it.T a in h tube about 

in. diaiuoter, and 20-24 in. long, ft 
is a tubo ] in. diameter, closed at the 
upfHjr end. This tube is fitted to the 
larf»:e tube by a thick heavy cork scjakeil 
in melted pirallin. The tube r, which 
reaches nearly to the l)ottom of the 
condenser, serves as an inlet for cold 
water, and f the outlet for the heated 


I vapours condensing in c, and running 
I back ; sf) little surbice is exjMwcd to 
i the cold atmosjjhere and (;ork connec- 
j tion. The vapours condensing in ft run 
I down the walls of the tube, and are 
completely delivered by the smaller 
tube d. 

\ This ctmdcnser is admimbly adapted 
' for the distillation of nearly all liquids 


f e 



Fra. 25. 



water. The tulw r, connected with the 
flask carries the hot vapmrs to the 
condenser, where they are condensed 
and delivered by the tul* d to any 
suitable receiver. The tube c, which 
is connected with a cork to the con- 
denser, should pass up 2-3 in. beyond 
the cork to prevent the condensed 
vafK>ur8 from jiaasing hack into the re- 
tort flask. 

If pro{>erly constructed this con- 
denser is very effective. Very little 
trouble will be experienced by the 


j of low lx>iling-points, which do not 
I form explosive vafXiurs, to come in con- 
tact with the flame under the flask g. 
However, highly volatile liquids like 
the ethers may be safely distilled by 
screening the receiver from the heat of 
I the flame, and by connecting with the 
! receiver a sjifety tube delivering the 
vapours esaiping out of a windrfW, or 
through a partition into an adjoining 
room. 

I usually employ as a safety con- 
nection, in the distillation of highly 
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volatile and comlmstible liquids, a tube Ijottle. In the third hole is ])liiced a 
ct)niu‘ct(«l with the receiver, the ex- glsiKS tube lient at an aiifj;le to keeji 
trenni end of which dips under mer- out duht. On lilliiif; the flask from 
cury, covered with a layer, 1 in. deep, the reservoir- the How hemp stopjuid 
of oil of a Huitiible character. This by a pinch cock— the water is started 
arrangement I have found perfectly by suction from Ixilow, and the stream 
safe; any escaping vapours are ab- through the no/zlo c.an 1k‘ regulated or 
sorlxid by the oil. (Ghas. R. (lilison.) sbipjK'd at will by a pinch ct>ck placed 

Safety Valve for Extraction conveniently to the hand, the height of 
Apparatus (Fig. 2(5). — Used very the water Hask furnishing the firessure, 
successfully when it is deeirable to run which is sustained by the syphon, 
the extraction for some hours, at 
the same time the attention Iniing 
devoted to other work. The tulie 
a is connected with the Liebig as 
shown, and with the flask b, which 
is loaded with mercury, and im- 
mersed in a vessel of cold water. 

Another tube passes from b into 
c, which is {lartly filled with mer- 
cury and oil. This appiratus is 
[lerfectly safe, as any vapours of 
the ether or benzine, which may 
not liccome condensed in the 
Liebig and flask b, will surely Ik; 
alisorlKKl by the oil in c. I hivvc 
run tliis apfiaratus continuously 
for 21 hours, am] have scarcely 
been able to detect even the smell 
of ether at c. I have no fear of 
accidents, even with high hejit 
fromifBunson burner, when these 
precautions are taken, ((’has R. 

Gibson.) 

Wash - bottle. — By this 
simple device (Fig. 27) the wash- 
ing of precipitates and the cleans- 
ing of vessels used in the process 
of analysis, which before required 
the use of the ordinary wash- 
bottle, can now be done with 
much more facility and in a 
shorter time. It consists essen- 
tially of a thin glass flask C, 
placed about 3 ft. above the 
level of the working desk, and 
closed by a 3 hole rubljer stopper. | A Bunsen burner H is placed undor- 
Through one of the holes issues a j neath the flask, and the water can Ik; 
rubier tfilx; I) (or gla.SH with rubl»er | heated when it is so desired. Hot 
connections), descending to the desk ’ water as well as cf)]d can thus Ik; used 
and ending in a glass nozzle. Connei-- in trefiting precipitates, (Jthor solu- 
tion is made by a second hole in the | tions can be employed equally as well 
stopper with a reservoir Ivottle A, ■ as water. (See bottle F.) 
pltu;ed alK)ve the top of the w»wh- 1 The advanbiges of this system are ; — 
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1. The saving of much time and finish for table tops. The article did 

consequent labour attending the use not give the author’s name nor the 
of an ordinary wash-bottle, especially original source of the formula, but 
where several analyses are carried on stilted tliat the method was ‘ used 
at the same time, the exertions re- abroad.” Further acknowledgment 
quired by the mouth and lungs being cannot, therefore, be made. The for- 
thereby avoided. mula was as follows : — 

2. No air exists in the tulw, as in l Copper sulphate . . 1 part 

an ordinary wash-bottle, and couse- • Potassium chlorate . 1 part 

quently the full force of the liquid is Water 8 parts 

utilised immediately. until salts are dissolved. 

3. When used with a wash solution 2 . Aniline hydrochlorate . 3 parts 

of ammonia water, no trouble is exjieri- Water 20 „ 

diced with free ammonia, wliich ordi- _ ... ,, 

narily is quite hurtful to the mouth Or if more readily procurable 

and eyes. Aniline 6 parts 

The large bottle Fi with the accom- Hydrochloric acid ... . 8 „ 

panying tube shows a convenient ar- Water 60 „ 
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rangement for holding any solution By the use of a brush two coats of 
anddeliveringthesame. (H.B. Battle.) solution No. 1 are applied while hot ; 

Water-Daih, Percolator, and Still the second coat as soon as the first is 
ConMned. — Figs. 28-30, show Fen- dry. Then two coats of solution No. 
ner’s combined apparatus which can be 2, and the wood allowed to dry tho- 
used as a water-bath, a percolator, a roughly. Later a coat of raw linseed- 
still, and evaporator, for making tine- oil is to be applied, using a cloth 
tures, fluid extracts, solid extracts, instead of a brush, in order to get a 
infusions, syrups, etc., and for dis- thinner coat of the oil. 
tilling, evaporating, etc. The writer used this mefthod upon 

An Acid-proof Paint for La- some old laboratory tables which had 
iDoratory Tables and Benches, been finished in the usual way, the 
etc. — Tluw or four years ago the wood having been filled, oiled, and 
writer B&w In a pharmaceutical journal varnished. After scraping off the 
(M^k’s ‘Report’) a formula for a black ' varnish down to the wood, the solu- 
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Lioiis were applied, and the result was 
very sixtisfactory. 

After some experimentation, the 
formifla was modified without materi- 
ally aflecting the cost, and ap|)areutly 
increasing the resistance of the wood 
to the action of strong acids and al- 
kalies. The modified formula fol- 
lows : — 

1. Iron sulphate ... 4 parte 

Copper sulphate . . 4 ,, 

Potiissium permanganate 8 ,, 

Water, q.s 100 „ 

2. Aniline 12 pjirts 

Hydrochloric acid . .18 „ 

Water, (j.s. . . .100 ,, 

or 

Aniline hydrochlorate. 15 
Water, q.s 100 ,, 

Solution 2 has not been changed, 
excef)t to arrange the parts per hun- 
dred. 

The method (jf application is the 
Scime, except that after solution No. 1 
has di‘i(id the excess of the solution 
which has dried upon the surface of 
the wood is thoroughly rubbed off 
before the applicsjvtion of solution No. 
2. The black colour does not appear 
at once, but usually requires a few 
hours before becoming ebony-black. 
The luiseed-oil may be diluted with 
turpentine without disadvantage, and 
after a few applications the surface 
will take on a dull and not displeasing 
polish. The table tops are easily 
cleaned by washing with water or suds 
after a course of work is completed, 
and the application of another coat of 
oil puts them in excellent order for 
another course of work. Strong acids 
or alkalies when spilled, if soon wiped 
off, have scarcely a perceptible effect. 

A slate or tile top is expensive not 
only in its original cost, but also as a 
destroyer of glassware. Wood tops 
when painted, oiled, or paraffined, have 
objectionable features, the latter espe- 
cially in . warm weather. Old table 
lops* after the paint or oil is scraped 
off down to the wood take the above 
finish nearly as well as the new wood. 
(Pierre A. Fish, in the ‘ American I 
Journal of Applied Microscopy.’) 


Lacquers and 
LaCQ1JER1N(5. 

{Sec also Bron/in(J, Jai'ans and 

Jai'anninu, awl 1‘ai’Ihii Mache.) 

When propeidy laccjuei'ed, brfiss work 
will rchiiu its colour, and resist the 
action of the atmosphere for a long 
time ; lienee the ni'cessity of always 
liicquering work which should retain a 
good a])pear:in(;e. The i»rocess is rather 
difficult tt) execute on large surfaces, 
where the amateur will find the lacquer 
continually getting a smcjiry look. Be- 
fore applying the lactfuer, tlu; brass 
must be heated to a certain degree, 
and the difficulty is to know the exiurt 
degree In'st suited to the jiarticular 
lac<iuers ami materials used, and the 
effect to be produced ; but for general 
tnule purposes the hiat of boiling water 
(212*^ F.) is ordinarily worked to. 

A ciimel-hair brush is used to lay on 
the laeijuer with, after the articles are 
heated ; be careful not to touch the 
bright Hurfiice with anything tliat will 
stain it, and lay on the lac(|uer as 
thinly as jiossible to iirevent smears. 
If the work is tfio hot it will bum the 
lacquer, and if too cold it will not set 
hard. Small thin articles part with a 
large proportion of their heat in laying 
on the lacquer, but bulky work is com- 
jiaratively unaffected ; so small articles 
must be made somewhat hotter than 
large before lac<iuering. Only expe- 
rience will enable anyone to judge cor- 
rectly. 

Lacquer is so called because it con- 
tains gum lac, cither shellac or seed 
lac. Seed lac is the original form of 
the gum or resin ; after being purified 
it is moulded into thin sheets, like 
shell, and hence is called shellac. 
Shellac is frequently bleached so as to 
become quite white, in which state it 
foraiB a colourless solution. Bleached 
shellac is never as strong as the gum in 
its natural condition, and unless it be 
fresh it neither dissolves well in alcohol 
nor does it preserv’c any metal to which 
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it may 1 k‘ ajiplic-il. Tlioro arc mjHiy [ tho secoiul yellows the varnish; while 
recipes for fj;u<Hlhic<|uer, hut the suceess ' a mixture of the two gives a pleiisinf^ 
of the opei-ator depends <|uit(‘ fts mucli j orange, and vari«)us tints can be got 
upon skill SIS upon the i>articul.'ir reci])e i by suibible mixtures. c 

employed. The metal must Ijc cleaned | Small circular work, after being well 
perfectly from grejisc and dirt, and in scouretl, and burnishetl (if necessary), 
lacquering new work it is always best is lK}.st lacquered in the lathe. The 
t») laci{uer as soon after pt)lishing as work should be slightly warmed over 
})os8ible. Old kwxjucr may Ikj I'emoved a cleiir chanioal fire, or in a stove, and 
with a strong hot solution of jK)tash or the lac(|u’er applied very thinly with a 
soda, after which tins woi'k should be soft eaincl-hair brush. A cliarcoal 
well'washedin water, drusd in fine beech brazier should Ixj held under the work 
or boxwood sawdust, and polished with for a few seconds, after the application 
whiting applied with a soft brush. Tlie j of tlie liw;<juer, to prevent chilling, 
condition of the work, jis to clcjinJiness To Liequer a fiat surhice, clean cfire* 
and polish, is perha[»s the most iinpor- fully by boiling in Auiericiiu potash 
tant ^)oint in lacquering. A tempera- and water. Dip in hydrochloric Jicid, 
ture of about that of boiling water if it be desirable to heighten the colour 
will be found right. The solutitm of of the hrjiss ; wjish well, first in cold 
hic or varnish is coloure<l to suit the water, then in hot (removing any bhick 
requiroments or taste of the user. muddiucss with a fine brush), and dry 
Brass. — In preparing bruss for the in hut sawdust. When dry, burnish 
colourless or nearly colourless lac(iuer, if nxiuired. IT-ice upon a flat iron 
the goods, after being pickled and plate, just lukewarm. l’iissthelae(|uer 
washe<l, are either dipjKid for iin in- (juickly but evenly over the surfsicc, 
stent in pure commercial nitric acid, by means of a rather large but fine 
wiished in clwvr water, and dried in camel-hair brush. Be cjireful m)t to 
sawdust ; or immersed in a mixture juiss twice over the s<une s})ot, or a 
of 1 jiart of nitric iu^id with 4 of water, ridge is almost sure to appear. Warm 
till a white curil covers the surface, at the lower plate until the work is 
which moment the goods are with- quite dry. 

drawii, washed in clcfir water, and In proceeding b) work it is best to 
dried in siiwdust. In the first case, have the Ijicquor in a jar or pot with a 
the brass will !« bright ; in tlie latter, stiff wire a<;ros8 the to]), so that the 
a dead flat, which is usually relievetl lunsh can be drawn su;n)88 it to take 
by burnishing the prominent iiarts. off surplus lacquer. This aids in 
Then the goods are dipped for an getting the best quantity of material 
instant in commercial nitric acid, and on the brush, but it is necessary to 
well washed in water conhiining argol, keep the wire clean or the brush may 
to i)roseT’ve the colour till lacciuered, gather u]) thickened pieces. The 
and dried in warm sawdust. This metel work must not be made too hot 
latter is not necessjiry, if the work is or the lacijuer will scorch or discolour, 
to be finished at once. So prcjiarcd, As a rule the heat can be judged by 
the ^ods arc heated on a plate and noticing when the sweat or vai)Our 
varnished. The varnish used is one clears off. When a rich or tliick effect 
of spirit, consisting, in its simple is desired it is best to put on successive 
form, of 1 oz. shellac dissolved in thin coats, warming between each, 

1 pint alcohol. To this simple varnish rather tlian ai>pl3dng a tliick coat at 
are added such colouring sulwtences as once. The brush cannot be applied 
red Sanders, dragon’s blood, and an- too lightly. For different cla^eji of 
natto, for imjrtwtiug richness of colour, work there should be preparetl suit- 
To lower the tone of colour, turmeric, able dips or holders, so that the work 
gamlioge, saffron, Cape aloes, and sand- can be turned round, while held in the 
aracli are used. ^ The first grou]) reddens, left hand, without fingering it. In 
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event of the work being luadc too hot 
and tlie lacquer heeoniing discoloured, 
it can l)e removed at once with s}>irit, or 
by tlte process txdojited in re-lacquer- 
ing (desciribed later). As ])re\dously 
mentioned camel-hiiir brushes are 
used, and a good brush goes far to- 
wards producing good work. They 
are flat brushes, and when nccessiiry 
an uneven edge CJin be trimnied, with 
a shar]) knife, on a board. Should 
the brush be allowed to get hard, it 
can be softened by warming it and 
then dii)ping it in the fluid lacquer. 

R(-l(W(/v£r!n(j . — As the name im- 
plies this ])rocess is to renew the 
surfacci of articles which liave jdrejuly 
received a coat of lacquer. It is work 
for which there is a large demand, as 
lac(juered inebxl goods, if much used 
or exposed, become shabby ami ill- 
h)oking. This effect, in the case of 
door-furniture and chea]> domestic 
littings, is hastened ami larg(dy due 
U) i)()or (]uality of work in the iirst 
instance. 

The first i»rocess is to nniKive the old 
liicquer, for re-lacc|ueriug on the top of 
old laci[uer is never a success, oven if 
the old surface is nimle to look clcjin 
first. For those who jirefer making 
a pic]^le f<ir this i)uriK)sc, make a 
strong lye of wood ashes and strengthen 
this with soaj) lees. Roil the mixture 
and (m putting in the goods the old 
lacquer will (juickly come off. Wash 
in clean water and dry well. Have 
ready another dipi)ing !ici<l or pickle 
of aquafortis (commercial or coniimni 
nitric Jicid) with water. Hip the goods 
in tliis, then immediately wash in cleiwi 
water, dry well and rub bright with a 
leather. The lac(]uering is now done 
as with new goods. 

An improvement on the plain nitric 
acid and water dipping bath is to mix 
together sulphuric acid (strong), 10 
parts ; red fuming nitrous acid, ^ jiarts ; 
water, 5 parts. Mix in the of)en air, as 
a Buflbeating gas is given off. When 
fuming has ceased, the mixture can be 
stirred (using a wooden or glass stirrer) 
and is reatly for use. This and similar 
dipping baths is to produce the gold- 


bright eirect on the bniss that is so 
desirable. ft is an excellent mix- 
ture. As with other dip[)ing iicids the 
articles must be washed, dried, and 
finished as <|uickly as possible. Hip- 
ping Jicid, if left too long on the surf^e, 
or if the article is immersed in it too 
long, rt'ceive a deiul or matt surface. 
This is sometimes desirable in instru- 
ment work. 

For removing old ]act|uer, when 
nothing else is available, common 
wjishing soda may be used. Make a 
very strong solution, and ImuI the 
articles in this. It will take <]uite 
1 hour’s boiling, whereas with caustic 
soda alxmt half this time will suffice. 
If time will iulmit, and it is convenient, 
the g(M>ds can be simply put into a 
hot strong solution of washing soda 
and left there all night, or, stiy, 12 
hours. In eiudi case the lawfuer will 
1k) reinovtHl, or will come off very 
(juickly witli a brush. When the 
goods have l»ocome bkickened in plimes 
(usually where the old Lusquer is worn 
off), or, in fatit, whenever the brass 
ap]»earH to be discoloured, the articles 
must be re-polished before they are 
di))ped and lae,quere<l. For the worst 
pii-ts the finest emery cloth or flour 
emery may Ikj used (though in some 
cjtses a smooth file has to do a pirt 
first), then follow with rotten-stone or 
crocus and oil. Next rub with a clean 
soft cloth to remove all oil, and finally 
rub over with dry j)owdered rotten- 
stone. When convenient, the surface 
may be burnished with advantage. 
Tins would be the cjise with round 
knolw if a lathe is available. 

The Preparation of Dead or Matt 
Dip for Brass . — The dead di]) is the 
one which is used b> impart a satiny 
or crysbdliue finish to the surfaces of 
ornamental brass articles. The bright 
dij) gives the smooth, shiny, and per- 
fectly even surface, but the dead dip 
protluces a surface wliich is most 
beautiful. When prof>erIy done there 
is just enough life to it to give a pleas- 
ing a})pearancc, but yet not sufficient 
to give false light reflections like a 
liighJy-polisIied surface. It is by for 
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llie inost plejisiiiig of uiiy di]) linishcH, 
and can Ijo uned as a Ittise for imiuy 
aectnidary tininhcs. 

Coiicisuly speaking', tlie dfywl dip is 
a mixture of oil of ^itriol (suljdiuric 
iwnd) and iwjuafortiH (nitric iu;id) in 
wliich there is enough sulpliate of zinc 
(wliite vitriol) to saturate the solution. 
It is in the presence of the sul]>hate of 
zinc that the essential ditierence he- 
tween the bright au<l the dead dij» 
exists. Without it tlic perfect tlead 
or matt surhice cannot be obbiiiuMl. 

The method generally j>r!vctised in 
making up a dti<wl dip is to mid the 
8u]];)hate of zinc to the mixed iicids 
(sulphuric and niti’ic) so that some re- 
mains undiss»)lved in the bottom of 
the vessel. At lirst thought tliis 
would seem satisfactory, but uikiu 
giving it further consideration it will 
be fouial tl)at the suljihate of zinc 
occurs in siuiill crystals having the 
a])pearance of very cojirse griinulat(‘d 
sugar. These crystals remlily settle 
to the bottom of the vessel and <lo not 
do the work of matting wliich is re- 
(juired of them. If they are finely pul- 
verised, tlio dip is slightly imjn-oved, 
but not as much as is freiiueiitly de- 
sired. It is impossible to pulverise 
such material to a fineness that wilj 
do the desire<l work. The use of sul- 
pliate of zinc, then, leaves much to be 
desired. 

The most modern method of making 
up the dead dip is to proiluce the sul- 
phate of zinc directly in the solution 
and ill the precipitated form. It is 
well known that the most finely 
divided materials ai'e those which- are 
produced by precijtitation, and in the 
dead dip it is very important that the 
sulphate of zinc which is in it shall be 
in a finely divided condition, so that 
it will not immediately settle to the 
bottom of the vessel. If the sulphate 
is precipitated as subsetiuently desired 
it will be produced in the very finest 
kind of a precriiitate, so that when it 
■ is mixed with the acids it will not 
.settle immediately. The method of 
m^ing the sulphate of zinc directly 
In' the solution- is as follows ; — 


Take 1 gallon of yellow aquafortis 
and jihicein a stone crock, which 
is surrouiuled with cold water. The 
cold water is to keei> the heat, wliich 
is formed by the reliction, from evapo- 
riiting the acid. Now add mebillic 
zinc in small pieces at a time until the. 
acid will dissolve no more. The zinc 
may-l)e in any convenient form — sheet 
clippings, lumps, granulated, or any 
other sluijie which is such that it may 
he jwlded little by little. If all is 
julded at once, the action is so violent 
that it will hoil over. When the acid 
wiU dissolve no more zinc, it will be 
found that .some of the Jici<l lias evajM)- 
rated by the heat, ami it will be 
necessary to iuld enough fresh acid to 
make up to the original gallon. When 
tliis is done, add 1 gal. of sfrong oil of 
vitriol. The mixture' should lie stiri ed 
with a wooden paddle while the oil of 
vitriol is l>cing added. 

As the suljhuric ju-id is being midpd, 
it will be noticed that the solution 
begins to grow milky, and finally the 
whole has the consistence of tliick 
cream. This is cjiused by the sul- 
phuric acid (oil of vitriol) precii)itatiHg 
out the sulphate of zinc. Thus the 
very finely-divided })reci})it!ite of sul- 
phate of zinc is formed. If one desires 
tt) use known tjuantities of acid and 
zinc the following amounts may Ihj 
ti^keu ; oil of vitriol, 1 gal. ; 'aejua- 
fortis (38°), 1 gal. ; inetidlic zinc, 6 oz. 

In dissolving the zinc in the aqua- 
fortis it is necessary to be sure that 
none remains undissolved in the bot- 
tom, as tliis would spoil the results. . 

The dead or nuitt dip is used hot, 
and, therefore, is kept in a stone crock 
surrounded with hot water. To use 
it, the articles to be matted are 
polished and cleaned in the usual 
manner, and the dip thorouglily stirred 
with a wooden fiaddle so as to bring 
up the Bul])hate of zinc Which has 
settled to the bottom. Now dip the 
work in the solution and allow it to 
remain until the requisite matt is ob- 
tained. Tliis is a point which can be 
learned only* liy experience.' -When 
the brass article is first introduced, 
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tlioro iH ii raj)i<l iioiion on the 8urf;ice, difl'Miulty is found in producing tlio 
but in ii few .seconds Uii.s slows d<»wn dead dip, if tlie solution is made up 
so that there Is scarcely any. Now i»ro|Kjrly ; hut to have to match what 
remote the article and rinse and is on a saiu] tie that has been submitted 
immediately dip into the usual brif^ht is one that tests the skill of a dipper 
di]>. This is iieeessfiry for the rcjison more than anything; else. The only 
that the dea<l <lii> jtnx luces a dark way that it can be done is to “ cut and 
coating upon tlui surface, which, were try,” and add aijuafortis or oil of 
it left oil, would not sliow ‘ thc'ret^l vitriol as the case requires. 
efrc.ct or the colour of tins metid. The The dead or matt dip can be used 
brif'ht dip, however, removes this and only upon brass or German silver, 
exposes the true de^jul surhuse. In other words, only on alloys that 

The usual rule for making uj) the contain zinc. The best results are 
dead dip is to use equal ]>arts of oil of obtained from yellow brass high in 
vitriol and ac^uafortis, as just de- zinc. (‘ Br^s World.’) 
scrik'd : but these may Ixi altered to Heating^. — A lacquering stove can 

suit the c.ase. More oil of vitriol gives be very readily made. If it is to 
a finer matt, while a larger (|uantity be heated by solid fuel it is simply a 
<if luiuafortis will give a coarser matt, cast-iron plate laid over a brick -built 
When the dip Ixscomes old it is un- fire-Ixix, a Hue being made to come 
necessary to add more zinc, as it never umler the plate (like the flue beneath 
’requires it, on account of a little going the hot-j>latc of a kitchen range) or not, 
into the solution each time anything according to the size of the plate. It is 
is dipped. After a while, however, a hotrplate in every sense of the word, 
the solution becomes loaded with cop- but its temperature is not made (juite 
per sfdts, and should then Ijc thrown so high as that of a cooking stove, 
away. As mentioned elsewhere the general 

A now dip does not work well, and temperature of metal goods to be lac- 
will iiot give good results when used quered is that of boiling water (212° F.), 
at once. It is usual to allow it to re- but, as a rule, the operator judges the 
main oveniight, when it will be found heat by touching the goods, as the aj)- 
to be 4i a better working condition in plication of a thermometer is not easily 
the morning. A new dip will fre- done. 

quently refuse to work, and the For gas heating, a wrought-iron plate 
arldition of a little 
water will often start 
it. The water must 
be used sjiaringly, 
however, and only 
when necessary. 

Watei;, as a usual 
thing, spoils a dead dip, 
and must be avoided. 

After a while it may 
. be necessary to add a Fio. 3i. 

little more aquafortis, 

and this may be introduced as desired. i is used, just thick (stiff) enough to 
Much care is neededin working the dead properly carry the articles that are 
dip, and ii) is something -that req\j(ires being treated. Jf-in. plate is custom- 
constant .watching and experience, if arily used. This can be bent up in 
uniform results are to be obtained, the form of an enclosed box, as Fig, 31, 
The chief difficulty in working the dead or it may be a plate with its edges 
dip is to. have ,to match a given article turned down and provided with a short 
which 18 brought to the dipper. No leg at each comer. The enclosed box 
3 D 
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form i« aw of tlie hisiat 

ewMipo an<l waHt.(; of lio;ii from t-lic 
bunior or Imniois. In oiflicrr-iisoHomo 
sort of stiiiitl would U' retiuired to briiif^ 
the plate up to workiu^ h'vel, either a 
table (with soiue Hand or silicate cotton 
on it if it is a w(»odoii bible), or an 
aiif'le-iron frame with legs. The size 
of the lacquering stove or plate might 
l)e, for medium reriuiroments, :{ ft. by 
2 ft. 6 in. by 6 in. deej) (high). For 
hefiting i)uri)Oses a concentric triple or 
quadruple ring burner (a form of ring 
burner with tln ee or four rings within 
one another, each controlled by a sepa- 
rate tiip) might be used, this form of 
burner admitting of tin' heat being 
regulated to tb(‘ work. If the whole 
of the ‘plate should be re(]uired at full 
heat, it would be deKiiub](‘ to have two 
burners for a ])late of the si/e given 
above. If it can l»e arranged that the 
buriKirs Ixi drawn out of tlie enclosed 
area for lighting, the possibility of 
acchlents will Ijo avoided. 

In dealing with tulxis it is usually 
fouml most convenient U» give the 
re<iuire<l heat either by filling them 
with Iwiliug water (with corked ends), 
or letting stmm blow through them. 
Small articles like schjwb, nail hojuls, 
etc., can bo insert(‘d in a laeco of card- 
lK)ard and a numlx'r d<»ne at <*ncc. The 
lac<juen‘ng must be done !us (juickly 
possible after p<»liBhing, otherwise the 
surfaces will become air-tarnished and 
not give the best results. If the lac- 
quering cjMniet be done at once, the 
polished goods &an Ikj protected by 
smearing over with oil, or be kept 
under clear jmre water, or wnipi>ed 
closely in cloths. lieforo liuxjuering 
the oil or water must Ikj very carefully 
removed and the goods well rubbetl 
with dry whiting. 

Lacquers for Brass.— It may 

be briefly said at the outset that 
fluid lacquer consists of shellac and 
alcohol (methylated spirit), approxi- 
mately 4 lb. of shellac tc 1 gallon of 
spirit. The lac dissolves in the spirit, 
the mixture being Jigihited occjisionally, 
no heat being needed. When dissolved 
the clear iMwT is poured oil* and is ready 


for use, but if not sufficjiently chjar it 
is filttired through paper. In some 
l;u;((uer.s a resin is iiil.rodiKHid, l,be 
(juantity of hic being reduced aieord- 
ingly. Colouring mattcirs arc nearly 
always abided b) afford an enricdied 
effect. 

The following seven r(«;ipes are a 
Ijst of what rtuiy be termtxl ordinary 
liicquers for <li])pod bra.ss : — 

(1) Seed-lsic, dragon’s bloofl, an- 
natto, and gamboge, each 1 o/, , 
saffron, 1 oz. ; wine spirit, 10 pints. 

(2) Turmeric, 1 lb. ; anUatto, 2 oz. ; 
shellac and gum juniper, etuih 12 oz. , 
wine sj)irit, 1 2 pints. 

(3) Seed-hic, 6 oz. ; dragon’s blood, 
40 gr. ; amber and co]).al triturated in 
a mortar, 2 oz. ; extract of red sanders, 
I dr. ; oriental BJiffron, 30 gr. ; coarsely 
]>owdered glass, 4 oz. ; absolute alcohol, 
10 oz. This is very good. 

(1) Seed-lac, 3 oz. ; amber and gam- 
boge, esieb 2 oz. ; extract of red san- 
ders, J dr. ; dnigon’s blood, 1 dr, ; 
Kiffron, J dr. ; wine spirit, 2 jflnts. 

(.^>) Turmeric, 6 dr. ; saffron, Ifigr. ; 
hot alcohol, 1 pint. Strain the tinc- 
ture and mid — gamboge, (J dr. ; gum 
saiidarach and gum elemi, ciudi 2 oz. ; 
dragon’s blood and seed-lac, each 1 oz. 

(0) Alcohol, 1 pint ; turmeric^ 1 oz. ; 
annatto and fuitfron, 2 dr. ciicli. Agibito 
frequently for a week, fdter inU) a cletin 
bottle, and !wld so(!d-l;ic, 3 oz. liOt 
stand, with occasional agitfition, for 
about 2 weeks. 

(7) Gamboge, J oz. ; aloes, IJ oz. ; 
shellac (fine), 8 oz. ; wine spirit, 1 gal. 

Of the alwve No. 3 is the best lacquer 
for fine results, sucdi as for opti(;al 
work, microscopes, etc. 

If this lac<juer (iomes off, either the 
metal was not clejin wheTi a2)plied, or 
else it was jmt on cold. The metal 
shouhl be heated to a j)oint that the 
lacquer dries as fast as the brush 
I)a88e8 over. Work is often Biwiled in 
lacquering. Be sure and get the best 
alcohol, and see that the things are 
sufficiently hot before imtting on the 
lacquer ; heat after lacquering, and it 
will stand well. Ifanq) will affect the 
beat lacquering. Circular things may 
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be done in tlie liiilie, pjoiiijr quite slow, 
;uid working iig»)od IkkI^ by going over 
several times. 

Cdlouring- Lacquer.-~A very 
useful amount (jf information is af- 
forded by The Atlas Chemical Co. 
(Sunderland) relating to laeciuers, as 
the lasis is first described, then, the 
methods of colouring as desired. Lt 
is as follows ; — 

PUtvn Ijicqurr 4 oz. .san- 

darach, 12 uz. button shellac, 2 quarts 
alcohol (methylated spirits). Churn 
for twelve hours, then strain and s<‘ttle. 
Ilecant the cleai' li(|uid in jars ainl cork 
or secure them soundly. 

Phu'k bitfii'ii for ohniH — 

Dissolve 12 oz. (.f spint bhick in 
1 gallon of methylated spirit, shaking 
frequently. This will take about two 
(lays. To 2 quarts of the \arnish culd 
J l)int of this sUiin. 

R(‘d Stain for above Varnish, — 2oz. 
dragon’s blood, 13 (|uarts of methylate<i 
spirit. riei)arc as desci ibed with black 
stiiin. To () ])ints of the varnish add 
r> i»ints of this sbiin. 

Rose SUiva for above Varnish. — The 
same as the last, but to 6 j)iiits of var- 
nish add only 2 pints of the red stjun. 

Yellow (lamboife Stain for above 
Varnish. — 2 oz. ganilK)go, 3 quarts of 
methylated sjiirit. Prc]»are as de- 
scribed for bkick stain. For Pale Gold 
Lac(]uer, to 6 lants of the varnish a<ld 
1 J pints of gamboge sbiin and f pint 
of red stain. 

Tunmric Stain for above Famish. 
—4 oz. turmeric, 1 quart of methy- 
lated sjnrit. Prepare as descril)ed for 
black stain. For a Deep Gold Lac<juer, 
to r» pints of the vai-nish add 1 pint of 
turmeric stain, 1 ])int of red l«icquer, 
and 2 pints of red stain. 

All the stains hike two or more days 
to make and should be left 24 hours, 
after the last shaking, to settle. The 
clear jjortion can lie decanted into tins. 

The foregoing list is very useful in 
showing how the basis of ordinary lac- 
quers remain the same, while the 
v^ous ingredients of the many re- 
cipes are chiefly to cliange the colour. 
Annatto is also largely used for yellow 
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colouring, either with or witlumt the 
addition of turmeric. 4 oz. of annatto 
to 3 quart oi s]>irit is tlie customary 
2)rojjortion. Less or more makes the 
lacquer lightcT or dark(T. Pulverised 
glas.s, when a])pearing in a recij)e, is 
only added jis a veliiele to as.sist (in the 
making) in carrying down imj)uritic8. 

Coninio'tt 01 ear Race^ner . — French 
resin 7 lb., methylated spirit 1 gallon, 
Ciistor oil J oz. ’ 

(ireen Laeqner — Gamboge 1 oz,^ 
elemi 1 oz., Sfindarach J oz., turmeric 
6 oz. , shellac .^) oz. , methylated spirit, 
gallon. Digest. ’ 

lareiucrfor Jtrhjh t Tin - ware. — Se<‘d - 
lac 6 oz., methylated spirit 1 quart. 
Aniline ecdours to suit. Allow the 
mixture to .shind alnnit ten days, shak- 
ing it once a day or oftener. When 
reatly strain through fine muslin. 

As aniline dyes are aj)t to fade, more 
jtermaiient but less transparent colours 
may Ire used, when re(juired, such as 
Prussian blue, carmine, ganilM>go, etc. 
Those would bo ground up in tun)en- 
tine. 

Gold Lacquers.— (1) Palo lac, in 
grams, gaml^oge, dragon’s blood, and 
annatto, ej^wih 12J oz. ; saffron, oz. 
Fach gum is tlissolved separately in 
5 j>iuts alcohol, and the annatto and 
saffron are sejwirately infused in a like 
quantity of alcohol. The ingredients 
are mixed to form any particular tint 
desired. 

(2) Turmeric (ground), 1 lb. ; alco- 
hol, 2 gal. ; macerate for one week, 
strain by exj)reHHion, and add gamboge, 
U oz. ; i)Hle shellac, | lb. ; gum san- 
darach, lb. Strain, and add tur- 
pontine v. riiish, 1 qt. Other lacquers 
are prei>ared in a similar way from 
alcohol and shellac, a solution of the 
colouring ingredients, as dragon’s 
blood, gamboge, etc., being kei)t on 
hand, and added to pro<luce any re- 
quiretl tint. 

(3) 2 parts seed-lac, 4 sandarach, 

4^ elemi, 40 alcohol. Alcoholic solu- 
sions of gamboge and dragon’s blood, 
or fuchsin, picric acid, Martin’s yellow’ 
and coralline, are sejMirately prepared] 
and added to the alwve in quantities 

D 2 
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ascertained by trial to impart the 
desired colour. To remove the marks 
left by the brusli, and to impart lustre, 
the varnish, after drying, is jjolished. 
This is effected by first rubbing with 
powdered pumice and water, and next 
with an oiled rag and tripoli, until the 
desired polish is produced ; the surface 
is afterwards dried with a soft linen 
cloth ; any greasiness is removed by 
means of powdereil starch, and the pro- 
cess is finished by rubbing vrith the 
hand. Great care must be taken that 
the surface to which varnish is ap- 
plied be free from grease or smoke, 
which prevents all oil-varnish from 
drying. 

(4) Tunneric, 1 dr. ; gamboge, 1 dr. ; 
oil of turpentine, 2 pints ; shellac, 
6 oz. ; gum sandarach, H oz. ; dragon's 
blood, 7 dr. ; tliin mastic varnish, 
8 oz. Digest with occasional agita- 
tion for 14 days in a warm jdace, then 
set aside to fine, and pour off the clear. 

(6) 1 lb. ground turmeric, 1} oz. 
ground gamboge, 3 lb. ground gum san- 
darach, 1 lb. ground shellac (bleached), 
2 gal. alcohol, 3 pints turpentine var- 
nish. Put the whole into a suitable 
vessel, cork close, and agitate until 
dissolved. When ready, pour off the 
clear part carefully, and store in tins 
or glass bottles. 

(6) 1 gal. methylated spirits of wine, 
10 oz. seed-lac bruised, and ^ oz. red 
Sanders ; dissolve and strain. 

(7) A gold lac, remarkable for its 
great harness and beautiful colour, 
on being analysed by Dr. R. Kayser 
at Nuremberg, gave as its constituents 
picric acid and boracic acid. There- 
upon a clear shellac solution was mixed 
with picric acid and about } per cent, 
crystedlised boracic acid, each being 
previously dissolved in alcohol, and 
the resulting lac possessed all the ad- 
vantages of the former one. 

(8) An imitation of Chinese gold 
lacqu^ may be prepared by melting 
2' paii^ copid and 1 shellac untU 
thoroughly mixed, and adding 2 parts 
hot' boUed ><iil. Then remove from the 
fire and ‘gradually add 10 parts oil of 
tiirtilhtine. To colour, add gum gutta 


for yellow and dragon’s blood for red, 
dissolved in turpentine. 

Coloured Lacquers for Bright 
Metals. — These are prepared by 
making coloured resinates and dissolv- 
ing the resinate in turj)eutine. The 
colour of the resinate depends on the 
natime of the salt used to precipitate 
the resin from the alkaline solution. 
The following procedure is typical of 
preparing such resinates : — 

Dissolve sandarach or mastic resin 
in a strong solution of potash by Iwil- 
ing it until no more resin can l)e dis- 
solved, then dilute the solution with 
water, and precipitate the resin from 
the solution by stirring in a solution 
of acetate or sulpliate of copper. The 
precipitate will be coloured green. 
Collect the precipitate in a filter, and 
wash it with water ; then dry it care- 
fully, and afterwards dissolve it in 
warm oil of turpentine. By using 
sulphate of iron — ferrous sulphate — 
a brown resinate is produced, whilst 
alum or sulphate of calcium will pre- 
cipitate the resin as a wliite body. 

Jjacgiier for This can l)e pre- 

pared like a plain lacquer varnish, but 
with the addition of a little copal and 
resin. 1 quart methylated spirit, } lb. 
button-lac, oz. copal, 1 oz. m^um 
r^in. Digest. 

Lacquer for Bright Sted. —Spirits of 
wine 1 quart, mastic rosin 8 oz. , cam- 
phor 4 oz., sandarach resin 12 oz., 
gum elemi, 4 oz. Digest, filter, and 
use the lacquer cold. More or less 
alcohol can 1» used, according to the 
consistence desired of the lacquer. 
Use this lacquer cold. No stoving 
required. 

Lacquer for Tinfoil . — Methylated 
spirit 3 quarts, shell^ 21 oz. Dissolve 
and filter, and add to the solution gum 
elemi oz., Venice turpentine 8 oz. 
Allow these mixtures to digest for 
some days in a warm place, then filter. 
This varnish may be coloured if de- 
sired with the usual colouring materials. 

Lacquer for Zinc. — (a) Methylated 
spirit 1 quart, gamboge 5 oz., annatto 
6 oz., shellac 15 oz., seed-lac 15 oz., 
diasedved in 5 pints of alcohol. Digest, 
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and then add Venice turj ion tine 1 J oz., 
dragon’s blood IJ oz., and allow to 
digest for a week lieforo pouring off 
the de»ir fluid foi- use. 

(b) Shellac 8 oz., seed-lac 9 oz., 
gamboge 2 oz., aunatto 2 oz., dragon’s 
blood i oz., Venice turpentine ^ oz., 
methylated spirit 4^ pints. The gam- 
boge and annatto should be digested 
in about a pint of the spirit, while 
the shellac is put in the remainder. 
When dissolved, mix and add the tur- 
pentine and dragon’s blood. If kept 
in a warm place it will be ready for 
use in a few days. 

Zapon Cold Lav()ucrs are well known 
in the metal trades, but their prc|)ara- 
tion is not generally known. The 
following formulaj, liowever, are the 
lines on which these celluloid var- 
nishes arc produced : Mix together 
acetate of amyl 3 oz., acetone 3 oz., 
methylated sulphuric ether 3 oz., 
camphor 4 oz. , and dissolve in the fluid 
1 oz. of celluloid. (‘The Engineer.’) 

Ldoquer for Copper Goods. — Shellac 
5 oz., sandarach 6 oz., camphor 2 oz., 
mastic 3 oz., methylated spirit 14 oz. 

Lacquers for Wood (See also Japan- 
ning). — A lacquer of great elasticity, 
perfectly supple and not liable to 
peel «ft’ is made in the following 
manner : About 12 lb. oil varnish is 
heated in one vessel, and 3J lb. quick- 
lime is put into lb. water in 
another. As soon as the lime causes 
an eflervescence, lb. melted rubber 
are added. This mixture is stirred, 
and then poured into the vessel of hot 
varnish. The whole is stirred so as 
to be thorougldy mixed, then strained 
and allowed to cool, when it has the 
appearance of lead. When required 
for use, it is thinned with the neces- 
sary quantity of varnish, and aj)plied 
with a brush, hot or cold — preferably 
the former. This lacquer is useful for 
wood or iron, and for walls ; it will 
also render waterproof cloth, paper, etc. 

Tonbridge Wa/re. — Tliis is prepared 
in the following manner. The grain 
of the wood is filled with plaster of 
Paris and glue size. As a matter of 
course the wood should be white, such 


as pine, chestnut, lime, or holly. 
After filling up the grain, well iiaper 
the surface smooth with glass paper ; 
no oil must be used on any account. 
If the appearance is not satisfactory 
when papered down, give another coat 
of glue size, and plaster of Paris, jmper 
down smooth, then give the article a 
coat of varnish made as follows : ^ lb. 
flake white, ^ gill spirits of turiJentine, 
A gill spirit varnish, such as white 
hard varnish or glaze. (N.B. — It must 
be home in mind, as the quality of 
flake white and the thickness of the 
varnish vary, the quantity must not 
be taken as quite exact, but the 
worker must be guided by circum- 
stances.) When the first coat is dry, 
paper down and give another coat ; 
paper down again and give a final coat. 
When quite set give the whole piece 
of work a coat of white liard vaniish, 
or, if preferable, a coat of glaze. Work 
done in this style will last for years. 
Should it at any time get bruised, it 
may be pajiered down and revarnished. 
In grinding colours for coloured work, 
great care should be taken that the 
mixture is worked quite smooth, using 
spirits of turpentine only. Never mix 
with varnish until the colour has been 
well mixed with turps, and never mix 
a greater quantity than will be used 
at any one time. For colour japan- 
ning the following colours are used : 
Flake white, red 1^, vermilion, Prus- 
sian bluej cln-ome yellow, the various 
oclires, Vandyke brown, umber, lamp- 
black, blue black, drop black. With 
these any colour may be matched. 
For black jaijan a simple plan is to 
stain the article, or even {laint it with 
lampblack and turps after the grain is 
tilled up, then varnish it with black 
japan tliinned with turps, after which 
give the article a coat of white hard 
varnish, darkened with ivory black, 
or it may be finished off with a mix- 
ture of gold zize and ivory black, but 
must have two coats. 

Japanese Lacquer (fZrusAi).— 
Urushi is the milky secretion of 
vemicifera, and is the material for 
the well-known Japanese lacquer var- 
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nisli. The tree is cultivated in many 
ymrts of the country, througlnmt almost 
all latitudes, e.g. at Dewa, Ahsu, Hiro- 
shima, and ill many places about 
Tokio ; the best urushi, however, is 
obtained at Yoshino. The tree is very 
similar in aspect to the ordinary wax- 
tree, and attains the height of 9-1 2 ft. 
Treesabout 1 5 years old yield the largest 
auiount of the juice. Two sorts of the 
juice are generally obtained from a tree, 
and by difterent processes. They are 
distinguished as ordinary ‘ ‘ ki-uruslii ” 
and “ sesliimo-urushi. ” 

Ki-urushi (or raw lac(iuer) is the 
better of the two, and is collected Isist 
in June by making shallow cuttings 
in the stem of the tree, when it exudes 
as drops from between the outer and 
inner barks. A single tree yields on 
an average about 2J grin, of this kind 
of juice. Branches and twigs of tlie 
tree, some of wliich are usually cut 
down each year, when steeped in 
water for some months and afterwards 
warmed in the lire, give out an inferior 
kind of juice ; this is sesliime-uruslii, 
which is used as under varnish after 
being mixed with some drying oil. 

The juice is never sent to market in 
the form in wliich it comes from the 
tree, but is usually mixed with more 
or less of wliat is called “mokuyiki” 
(literally wood-juice), e.g. wliat is 
ordinarily called Yosliino. Urushi 
consists of 60 per cent, of the genuine 
juice with 40 per cent, of mokuyiki, 
wliilo the inferior quality contains as 
much as 70 per cent, of the latter 
substance. Further, in the hands of 
varnish makers, some quantity of lin- 
seed-oil is generally added to the 
already mix^ juice, which, if excess 
is avoided, does not much impair the 
drying power of urushi. 

Different colours are iraiiarted to 
uruslii by the addition of laxly pig- 
ments, such as lampblack, vermilion, 
indigo,, orpiment, etc. ; thus red lac- 
qu^ is prejiared with 20 parts of 
lin^ed-oU, 70 parts of urushi juice, 
j- autl about 10. parts of vermilion, etc. 
Such,M a rou^i yet general account of 
tlie^nractiouaud preparation of urushi 


juice for varnish-making. The jiure 
and unaltered urushi is a tliick greyish 
fluid of dextrinous consistence, ^liich 
under the microscope is found to con- 
sist of minute globules, some of darker, 
and others of lighter colour, mixed 
with small particles of opaij[ue brownish 
matter, the whole being held mixed in 
the form of intirnaie emulsion. It has 
a characteristic sweetish odour, and 
sixjcific gravity 1*0020 (20*^ C.) ; some 
specimens, such as that obtained from 
Hachioji, contained a good deal of bark 
dust and other impurities, which raise 
its apecifle gravity as high as 1 * 038. 
If the juice be exposed to moist air in 
a thin layer at alx>ut 20° (1, it rapidly 
darkens in colour and dries up to a 
lustrous tnnisluceiit vaniish. It con- 
tains a small quantity of volatile 
poison, which acts terribly on some 
persons, producing a very disagreeable 
itching. 

A jieculiar acid, which I now call 
urushic acid, is the main constituent of 
I the original juice, as woU as of the 
I jKirtion soluble in alcohol. The juice 
also contains a very small (juantity of 
a volatile poisonous body, which also 
passes into alcoholic solution, being 
almost completely driven out during 
the drying of the acid at 105°-ll0° C. 
It is a iiasty substance of somewhat 
dark colour, having the characteristic 
smell of the original juice, readily 
soluble in benzene, ether, carbon bi- 
sulpliide, less easily in fusel oil and 
petroleum of high-Liiling point, com- 
pletely insoluble in water. Its specific 
gravity taken at 23° C. is 0 * 9861 ; it 
remains unchanged at 160° C., and 
above 200° C. decomixiseB slowly with 
carbonisation. Exposed to the air, it 
neither dries up, nor shows any sign of 
change as the original juice does, and 
in other respects it is a very stable 
body. From the alcoholic solution of 
the acid many metallic salts can be 
produced, most of which ard slightly 
soluble in alcohol, but almost insoluble 
in water. 

Gum is another normal constituent 
of urushi, and forms 3-8 per cent, of 
the original juice. 
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As is insoluble in alcohol, it is 
conveniently sepxrated by treating 
tluit portion of the original juice in- 
soluWe in alcohol with Ixnling water, 
filtering, and finally evaporating the 
aiiueouB solution of gum over the 
water-lxith till the weight of the sub- 
stance remains constant. In this way 
a friable light-coloured subsbmce is 
obbiined, bisteless and inodorous ; 
tliis is the anhydrous gum. 

A mixture of gum and urushic acid 
(and with water) in the proportion in 
wliich they exist in the juice, does not 
undergo any change whatever, even 
when expose<I to the condition most 
favourable for the ilrying of the lac- 
quer. Moreover, part of the gum can 
be extracted in an unchanged state 
from the once perfectly dried lacquer ; 
and since it exists in the original juice 
in the form of jK^ueous solution, it 
probably serves to keep the consti- 
tuents of the juice in a state of uniform 
distribution and intimate emulsion. 
It may also act as a binding material, 
and assist the adhering |)ower of the 
lac<]uer when laid upon any surface. 

The results, so fiir arrived at, may 
bo summed up in the following state- 
ment ; — 

Urushi juice (lacquer) consists essen- 
tially of four substances, viz. urusliic 
acid, gum, water, and a i)eculiar dias- 
tatic matter ; and the jthenomenon of 
its drying is due to the oxidjition of 
urushic acid, into oxyurushic 

acid, Cj^HjgOj, which takes place by the 
aid of diastase in the presence of oxy- 
gen and moisture. (H. Yoshida.) 

It has been said that the process 
of lactiuering, as known to the old 
Japanese workers, is, if not quite lost, 
becoming rapidly so in the present 
day, and that the modern system of 
lacquering is not calculated to stand 
the ravages of time, as was the work 
of a generation or two since. It is not 
to be supposed that the cheap lac- 
quered articles of the i)resent day, 
tliat are ma<le simply to sell, will ever 
bear comparison in workmansliip with 
the more costly and durable work, the 
make of which, as well as the polish. 


: Japanese. 


are, notwithstanding their great age, 
as perfect as when they left the hands 
of the workman. 

The date of the discovery of the art 
of lacquering, in Japin, is given by 
the Japuiese as a.d. 724 ; some au- 
thorities, however, cotisider it to liave 
lieen later, prohibly indeed about 889 
or 900. It seems, however, not to 
have attained to any degree of perfec- 
tion till the year 1290, for the name 
of a distinguished painter in lacquer, 
who lived at that time, is still handed 
down as the founder of a particular 
school of art in lactjuer - painting. 
From that time, it developed until it 
attained its j)resent perfection. 

A very elaborate report on the lac- 
([uer industry of Japan hiis recently 
l^cn produced by J. J. Quin, H.M. 
Acting Consul at Hakodadi. This 
report lias been drawn up chiefly as a 
description of the articles of various 
kinds illustrative of the lacquer in- 
dustry of Japan, collected for the use 
of the Museum of Economic Botany 
at Kew. This collection is a most com- 
plete one, and is now exhibited in the 
No. 1 Museum, Royal Gardens, Kew. 

It comprises not only a fine series of 
finished lacquer articles, such as boxes, 
cabinets, bowls, trays, etc., both of 
ancient and modem workmanship, but 
also a very complete set of the instru- 
ments and appliances used in the 
manipulation of the lacquer-ware, in- 
cluding specimens of the trunk of 
Rhus vcrnicifcra^ gashed to show the 
mode of extracting the juice or lacquer, 
together with the iron instruments 
used for this purpose; also a com- 
plete set of the lacquers themselves, 
and of the colouring matters used. 

The following notes are abstracted 
from the rejjort referred to : — 

The best transparent lacquer comes 
from the districts of Tsugaru, Nambu, 
Akito, and Aidzu. It is largely used 
by the workers of Kioto, Osalta, and 
the southern provinces, but though 
also used in Tokio, is not so much 
appreciated there as the lacquer pro- 
duced from the neighbourhood of ♦ 
Ghichibu, in the province of Mus-asbi, 
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from Nikko, in Sliimotsuke, and that 
produced in the provinces of Kodzuke 
and Sagami, wliich hardens more 
rapidly, and is the best for black lac- 
quer. There are some districts the 
lacquer obtained from wliich is best 
for certain kinds of work, but is not 
so well adapted for others. The kind 
which is used for transparent lacquer 
is mixed in large tubs, to ensure a 
uniform quality, and being allowed to 
stand for some time (say a week or 
10 days), the best portion, which is 
ordinarily 70 per cent, of the whole, 
is skimmed off. This is used for 
Nasliiji and Shu lacquer, while the 
remainder is used for making inferior 
mixtures, such as Johana, etc. Almost 
all the various classes of lacquer are 
similarly dealt with to ensure uni- 
formity, as some qualities dry much 
quicker, and are better than others, 
and the slow-drying qualities would 
otherwise remain unsold. 

The woods chosen for lacquering on 
are naturally selected acoor^g to the 
use to which the lacquered article is 
to be put. For shelves, cabinets, boxes 
of all kinds, the following are princi- 
pally used, and are set down in the 
order of their excellence : Jlinoki 
{0?uimcecyparia obtusa) : by far the best 
wood for making boxes, as it does not 
warp. Kiri (Paxdownia imperialis ) : 
light wood used for clothes-boxes, 
which are only lacquered on the out- 
side. It is also used for making tea- 
oaddies, as .the wood has no smell. 
Hdno-ld {Magnolia hypoleum) : sword 
sheaths ^ve hitherto been made of 
this wood. Sawara {Chamceoyparis 
pinfera) : a wood of a coarser grain 
tha 9 Hvnohi {G. obtusa). MimS’ko- 
matsu : used for carved figures of men, 
animals, etc. It is not liable to split 
md cra^. Tsuga {Abies tsuga), Hiba 
Thujopm dol^ata) : for making 
(heap articles. Akamatsu {Pinus den- 
i()tora), Sugi {GrypUmeria japonioa) : 
)ply used in maki^ the cheapest and 
npst inferior goods. The following 
nr^sare' mostly used in the manu- 
fsciure of 'Such articles as are turned 
ip a latHe,,’a8 bowls, jrice-cups, round 


trays, etc. : Keyaki {Pla/r^ra ja- 
ponicaX the best being obtamed from 
the province of Hiuga. Shaji, the 
scientific name of which is unknfown. 
Sakura {Prunus pseudocentsus). Kat- 
sura{Gercidophyllumja 2 )onicum). Tctio 
{Oingko hiloba). I-go : grown in large 
quantities in the neighbourhood of 
Hakone. It is principally used in the 
nmnufacture of cheap articles. Buiui : 
principally used in the district of Aidzu 
for the same kind of utensils as keyaki 
and sakura, but being a brittle wood, 
it cannot be turned in a lathe to make 
such fine articles ; those made of this 
wood are coarse and heavier. For 
raised gold lacquering over unvar- 
nished surface, the following orna- 
mental woods are often used : Shitan, 
Tagaysan, Karin {qvLvacct), A'wiwi (mul- 
berry), Keyaki {Planera japonioa), 

I ornamental grain. 

Various Kinds of Lacquer and 
Mixtures Used.— (a) For Plain 
Work. — Ki-urushi (crude lacquer) is 
the generic name by which all lacquer 
obtained from the trunks of live trees 
is known. It forms the basis of nearly 
all the various mixtures used in making 
lacquer ware. 

Seshime (branch lacquer). — This 
kind is obtained from the branc}ies of 
the trees as already described ; but the 
yield is only 1 per cent, in comparison 
with other lacquer. As, however, in 
working, the proportion of nea^-ly 90 
per cent, is required, the l^quer 
manufacturers sell a mixture which 
is stated to be a compound of true 
branch lacquer, the best crude lacquer, 
ura-mc and toml lEWM^uer, funori (sea- 
weed jelly), sweet potatoes grated fine ; 
coloured as may be necessary with soot. 
The proportions in which these mate- 
rials are used cannot be ascertained, 
and indeed each manufacturer uses his 
own 8()ecial mixture, but the extra- 
neous additions are believed not to 
injure the quality of the whqle. True 
branch lacquer becomes extremely 
hard when once dry, but used alone 
will not dry under 20 days ; so that 
now, when time is an object, the pure 
sap is but little used. 
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The price of pure branch lacquer is, 
owing to the difficulty in drying, only 
70 i)er cent, of ordinary good lacquer. 

Itd^iruslii (black hicquer). — This is 
uiiide by adding to crude or branch lac- 
quer, about 5 per cent, of the tooth 
dye (hugu/ro) used by women, a liquor 
formed by lx)iling iron filings in rice 
vinegar, and exposing it to the sun for 
several days, stirring the mixture fre- 
quently till it becomes a deep black. 

In preparing all lacquer— from the 
crude lacquer to the various mixtures 
— the princijwl object is to get rid of 
the water that exudes from the tree 
with the sjvp. To efiect this, it is ex- 
jK)Bed in broad flat wooden dishes, and 
stirred in the sun. This, however, 
alone will not cause the original water 
to evaporate, so from time to time — 
ordinarily alxjut 3 times in the day — 
a small portion of clean water is stirred 
in, say 1 per cent, each time, for 2 or 
3 days, according to the heat of the 
sun. All the water then evaporates 
together. No lacquer will dry until 
this process lias been gone through. 
If the lacquer is old — i.e., has lieen 
tapped a long time before using — it is 
much more difficult to dry. In such 
a case, a portion of fresh lac(iuer is 
added to the old by wholesale dealers, 
or else the manufacturers, instead of 
water, sometimes mix mM (rice beer) 
or alcohol to “ quicken ” it. 

A very remarkable property of lac- 
quer should be mention^. If crude 
lacquer, which is originally of the 
colour and consistence of cream, is 
exposed to the sun for a few days with- 
out adding water, it loses its creamy 
colour, and becomes quite black, or 
nearly so, but also becomes thinner 
and transparent, or rather translucent, 
as can be seen when it is smeared on a 
white board. It will not now, how- 
ever, dry if applied to an article, even 
if kept a month or more in the damp 
press. But if water is mixed with the 
lacquer which has thus been exposed 
and become black, it at once loses its 
black colour and transparency, and be- 
comes again of a creamy colour, though 
slightly darker, as if some coffee had 


been added, than at first. After eva- 
IKirating this water, it can then be 
used like any ordinary laciiuer, either 
alone or in mixtures, and will dry in 
the damp press, during which process 
it t^ain turns black. What lacquer- 
workers have found their greatest 
stumbling-block is the difficulty of 
obtaining a clear transparent varnish. 
What is called transparent varnish is 
really black to the eye, and requires 
grinding and polishing after applica- 
tion before it presents a brilliant sur- 
face, I)ecoming also much lighter after 
a Uttle time. 

It would be a new era in the manu- 
facture of lacquer-ware if a method 
could bo discovered of rendering the 
lacquer varnish perfectly clear and 
light-coloured, when so desired, with- 
out depriving it of its drying qualities, 
and also if colours could be used with it 
other than those hereafter mentioned. 

Nakanuri-urunhi (middle-painting 
varnish). — This is merely the crude 
lacquer. After having been exposed 
for some time to the sun to darken it, 
and to get rid of all water, it is used for 
under-coats for making first-class 
ware. 

Nuritate-urushi (finishing lacquer). 
This is a mixture of crude lacquer 
and a little turpentine with to-midzu 
(whetstone water), being the mixture 
obtained from whetstones on which 
blades have been sharpened. In it is 
some 7 to 8 per cent, of iron, and after 
mixing, the whole is exposed to the 
sun, both for the purpose of getting 
rid of all the water and to darken the 
colour. This is used for final coats of 
cheaj) lacquer, which is not polished 
afterwards, 

Jo-Jimha-v/rushi . — Tliis is a mixture 
of the above kind, with oil obtained 
from the ye plant {PerUla ocyifundcs). 
This is used for still more common 
kinds requiring no after polishing, and 
the lacquer does not present a hard 
surface. 

Jo-cAm, called in Kioto, Chiu-hama ; 
J54amu., called hi Kioto, Ge-hana . — 
These contain more and more oil, and 
are used for the commonest articles, 
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such as for vfiniishing clogs, clothes- 
baskets, etc. I’hesc three last kinds 
give a high polish, but the lacquer 
does not last. 

Shu-urushi (verniilion lacquer), — 
This is the l)est crude or transparent ; 
varnish mixed with yc oil (Per-Ula 
ooymoidcs)y sometimes as much as .^>0 
per cent, being Jidded. It is then 
exposed to the sun, and water is added, 
which is afterwards evaporated. This 
kind is only used for red (whence its 
name) and coloured lacquers ; the 
colours being added at the time of 
application. It requires no after- 
polisliing. 

(n) Fou Lacqlieuino with Gold. — 
Na&hiji'Urmhi (pwir basis lacquer), or 
Suki-urmhi (transpirent lac(|uer). — 
The first name is that best known in 
the trjule, iw indicating that it is re- 
(juired for using over gold, silver, or 
tin powdering. It consists of the 
finest crude lac(iuor obtained from old 
trees. As stated previously, the lac- 
quer is allowed to stand till all dirt and 
foreign matter have sunk to the bot- 
tom, when the best is skimmed off, 
and after being exposed to the sun to 
evaporate the water in the usual imin- 
ner, and carefully filtered, it is ready 
for use. Except when used for the 
highest class of gold powdering, a cer- 
tain proportion of gamboge is mixed 
with the hwquer to give the powder 
a fine yellow colour. 

N.B. — The following ten kinds are 
all bought by the lacquer-workers 
ready prepared from the manufac- 
turers. Any further mixtures usetl 
by them are made as required, colours 
added, etc. 

Seshime-v/mshi (branch lacquer) and 
Jto-urushi are used also in making gold 
lacquer. 

Yoahhio-urushi . — Tliis is crude lac- 
quer fcxim the district of Yoshino, in 
the province of Yamoto. It tlries 
quickly, and closely resembles trans- 
parent varnish. It is used when giving 
the final coats before polishing. 

Yoshino-nobe-uruahi (Y oshino spread- 
ing dacqui^). — Same as above, with 
the|dditiou of about \ of camphor to 


render the lacquer thinner and more 
easy to spread. 

Seshime - nobe - uruahi (spreading 
branch lacquer). — This is ftierely 
branch lacciuer with the same pro- 
|K)rtion of camphor as above ; when 
cheap work is required, more camphor 
is used till the proportions are re- 
yersed. This renders the mixture 
very soft, and a small quantity can be 
spread over a large surface. 

Shita-maki-uruski (under-coat lac- 
quer). — A mixture of branch lacquer 
and benvjara (red oxide of iron), in 
equal parts by weight. 

Ke-uchi-ui'uahi (inside line lacquer). 
Tliis is the same as above, but it is 
allowed to stand for about 6 months 
after mixing before it is used. By 
this time it has got thicker, and the 
very finest lines can be drawn without 
fear of their running ; they, moreover, 
stand out better. 

Shita-maki-nobc-urualii (under-coat 
spreading lacquer). — Same composi- 
tion as above, with the addition of a 
little camphor to make the lacquer 
thin. It'thus goes much further, and 
causes a great saving when lacquering 
with powdered gold-leaf Qceahi fun), 
for which it is best suited. As in the 
other mixtures, the more cjimphor is 
used the tliinner it renders the l^quer, 
and the less gold is required. 

Takii-maki-nruahi (raised lacquer). 
— To make this, a certain quantity of 
ro or nuritatc is taken and divided into 
3 parts. To 1 part is added lampblack 
and eamphor, in equal proportions of 
bulk. These, after being well mixed, 
are boiled together ; then the other 
2 portions are added, and the whole 
stirred together, and afterwards filtered 
through paper. It is boiled more or 
less according to the season. In sum- 
mer, when lacquer dries quickly, it is 
boiled for a longer period ; while in 
winter or during cold weather, when 
lacquer naturally takes longer to dry, 
the mixture is boiled for a shorter 
time. The reason why Taka-mahi is 
thus purposely rendered soft, is ex- 
plained by the fact tliat otherwise the 
upper surface would harden at once, 
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while the under jK>rtiou, Tiiki-vuihi 
(being applied tliickly), being excluded 
from ^he upper air, would not be able 
to dry, and later, the top surfeice 
would crack and ahow fissures ; whereas 
the introduction of camphor renders it 
soft and much slower to dry, and the 
whole lias thus time to liarden eijually. 
Camphor being volatile, is giudually 
lost, and the comixisition becomes 
quite liard. 

Ro-st-v/rushi (a mixture of black and 
branch lacquer). — ^This is used for the 
lacc^uer coatin’g upon which gold, sil- 
ver, or tin jKiwder is scattered, except 
in such wises wliere the grain .of the 
wood is to be shown, when Nashiji 
lacquer is used instca(l. 

Kunui-uruahi (shiwliiig lacquer). — A 
mixture of JohatM kiciiuer and lamp- 
black, used for final shading in the 
feathers of birds or animals, or for 
drawing hair, etc., on flat and raised 
gold lacquer. 

It should be noticed that whenever 
lampblack is mentioned as a mixture, 
it is used for the sufierior kinds, wood- 
or coal-soot being used for inferior 
articles. 

Implements and Materials used 
IN THE Manufacture of Plain Lac- 
quered Ware. — Hera. — A spatula 
made of Hinoki^Chamweyparis obtwa), 
used for applying the under or priming 
coats and for mixing the lacquer. 

Ilak6. — A flat brush made from 
human hair, used for laying on the 
lacquer. 

Kokuso. — Finely - chopped hemp. 
Mixed with lacquer, it is used for 
covering joints. 

Nuno. — Hempen cloth, used for 
pasting over the wood to prevent it 
splitting, and to strengthen corners, 
etc. For very fine work and small 
articles, silk is used. 

Ji-no-ho (burnt clay). — Afterwards 
reduced to a very fine powder. 
Pounded bricks are often used. 

To-no-ko. — A fine kind of clay, which 
is procured from Mount Mari, near 
Kioto. This is likewise bi^t, and 
reduced to a fine powder. t 

Simi, — Charcoal made of Honoki 


{Mufjnolut hypdcuca), used for smooth- 
ing down the under-coats ; it has 
rather a rough grain. Also cliarcoal 
niJMle from Iliyakvjikko {Lujcrstrannia 
imlica). This is very soft and of a 
fine grain, and is used for the final 
smoothing before hand polishing. This 
kind is willed by the trade Rd-iro-sumi 
(black -coloured charcoal). 

To-iski . — Whetstones of 4 different 
qualities of fineness : Ara-to (rough), 
shiro-to (white), awo-to (green), and 
luujura, the last being the finest. 
These arc used for smootliing down 
the priming coats. 

Tmm-ko (horn powder). — ^Tliis is 
made of calcined deer’s horns reduced 
to a fine iK)wder, and is used for the 
final polishing with the finger. 

To~kum (Etjumium), — A kind of 
scouring rush, used for smoothing the 
lacquer. 

Kaki-no-ahibu (persimmon juice). — 
This is used when no ground lactj[uer 
is requiied, as in the Aidzu lacquer, or 
when the grain of the wood is shown. 

Niknim (glue). — This is used to mix 
with the groundwork for chetip kinds 
of ware, insteiwl of lacquer. 

Ywji'U'Sumi (lampblack). — Used for 
gi’oundwork of cheap articles, mixed 
with iHjrsimmon juice. For still more 
common wai'e, soot of any kind is used. 

Oofnn (whiting). — Made from burn- 
ing old shells, such as are obbiined 
from the ancient kitchen middens ; 
used for mixing with glue to make the 
groundwork of common lacquer. 

SJio-Tw (camphor). — Used for mix- 
ing with lacquer, to make it thinner 
and spread more easily. 

Hochd (knife). — Used for scraping 
off all inequalities of the hempen cloth 
after it is pasted on the article, etc. 

Yoshirw-yami . — A very thin kind of 
paper, made at Yoshino ; used for 
filtering the lacquer before using it. 

Jd-lmn . — A box with a very hard 
lacquered lid, usually containing 
drawers for the various pencils, etc. 
The lid is used for mixing the lacquer 
on while working. 

Tsuno'ko~ha/n. — Board for mixing 
and powdering the deer’s-honi ashes 
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before using ; generally made of cherry- 
wood or oak. 

Muro. — A cave orcellar underground 
is used, where practicable ; otherwise, 
an air-tight case, made of wood, with 
rough unplaned planks inside. These 
are thoroughly wetted before the lac- 
quered article is put in to dry, which 
occupies a period varying from 6 to 50 
hours, according to the time of the 
year or style of the lacquer. Lacquer 
will not dry or liarden properly in the 
open air ; it absolutely requires a 
damp closed atmosphere to do so, 
otherwise it would run and always re- 
main sticky. 

The following are mixtures made by 
the workmen as required : — 

Kohuso, — A mixture of finely 
chopped hemp, with rice starch and 
branch lacquer sufficient to make a 
thick paste. 

Jino-ko (No. 1). — Powdered burnt 
clay and branch lacquer, mixed to- 
gether in the proportion of 1 j)art of 
clay to 2 parts of lacquer. 

Jino-ko (No. 2). — The same, mixed 
in the proportion of 10 parts of clay to 
13 of l^uer, and a little water. 

Jino-ko (No. 3).— -The same, mixed 
in the proportion of 10 jiarts of clay to 
8 parts of lacquer and 2 parts of thin 
rice starch. This mixture is known 
in the trade as Han-dan-ji (half -step 
basis). 

Jino-ko (No. 4).— -The burnt-clay 
powder mixed with liquid glue only 
in such proportions as will resemble 
the consistence of lacquer. 

Kiri-ko. — A mixture of Jino-ko and 
T6no-ko in equal portions with 1^ of 
branch lacquer. Tliis becomes very 
hard. 

Sabi. — A mixture of 2 parts of the 
burnt clay from Mount Mari to IJ of 
branch lacquer, with just sufficient 
water to mix the clay into a paste. 

An inferior class of Sabi is made by 
putting in less lacquer— as little as 8 
parts of lacquer being used to 20 of 
clay. Less law^uer cannot be used, 
as it would not stand polishing after 
hAving b^etv d^ed. 

^M^i-nnishi . — Wheat lacquer; be- 


ing a i>ortion of wheaten flour mixed 
with branch lacquer to such consis- 
tence as may be required. It is ]jsed to 
paste the hempen cloth on to the wood. 

Shin. — A mixture of rice flour with 
branch lacquer, used for the same pur- 
pose as wheat lacquer. Wheaten flour 
is the best, but being more diflicult to 
blend with lacquer it is not so much 
used. 

Ka-no-ji. — A mixture of whiting and 
liquid glue, used for under-coats or 
cheap articles. 

Shibu-ji. — A mixture of lampblack 
and persimmon juice, used for under- 
coats ill inferior ware. 

The following are Modes of 
Ai'plying the Lacquer 

Honji (real basis). — The article to bo 
lacquered is first carefully smoothed, 
and the wood is slightly hollowed away 
along each joint, so as to form a cir- 
cular depression. The surface of the 
whole article is then given a coating 
of branch lacquer (this is called Ki-ji- 
gatanic — hardening the wooden basis), 
and the article is set to dry in the damp 
press, or muro, for about 12 hours. 
The hollowed portions are filled with 
prepared Kokuso, which is well rubbed 
in with a spatula made of the wood of 
the Oluimcecyparis obtusa, and the 
article is enclosed in the drying-press 
for a period of at least 40 hours. Over 
the Kokuso a coating of Sabi is applied, 
and set to dry for 12 hours. The next 
process is to smooth off with a white 
whetstone any roughness or inequali- 
ties of the Kohuso and Sabi. The ar- 
ticle is then given a coating of wheaten 
lacquer, overwhichia stretched hempen 
cloth, great care l)eing taken to spread 
it smoothly and leave no wrinkles or 
perceptible joinings, and it is then 
again euclos^ in the drying-press for 
about 24 hours. After taking the 
article out of the press, all inequalities 
in the cloth — which has now under the 
influence of the lacquer become harder 
than wood — are smoothed down with 
a knife or with a plEuie. Next, a coat- 
ing of Sodii is ai)plied with the spatula, 
to hide the texture of the hempen 
cloth, and the article is again put in 
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ihe prcBB for 24 hours. Next, a coat- 
ing is given of No. 1 Jino-ko, applied 
with Uic spitula, after which the article 
is enclosed in the drying-press for 24 
hours, and tliis process repeated. Next, 
the article is given a coating of Kiriko^ 
likewise applied with the siwitula, and 
the drying process is repeated for 24 
hours ; there is then a repetition of thp 
same process, after which the article is 
set to dry for at least 3 days. The 
surface is next ground smooth with a 
fine white whetstone, and a hardening 
coat of branch lacquer is given with a 
spatula, an<l set to dry for 24 hours. 
A fresh coat of tkihi is applied with 
the spatula, and the article is put to 
dry in the press for 24 hours. Wlien 
thoroughly hardened, the surface is 
ground with a white whetsone, as l)e- 
We. Next, a thin coating of branch 
lacquer is applied Avith the spatula, 
and the article is set to dry in the press 
for 12 hours. A coating of Naka~nuri 
is apjdied with a flat brush (Hak^, and 
the article is set to dry again for 24 
hours. On being taken out, the 
surface is ground smooth with cliar- 
coal made from JJonoki {Moujibdia 
hypdcuca). A thin coating of branch 
lacquer is given with cotton wool — old 
wool being chosen because less likely 
to leave hairs behind it— and rubbed 
off again with soft paper, after which 
the Icicle is set to dry for 12 hours. 
A coating of Bo (black la(^uer) is then 
applied, and the article is set to dry 
for 24 hours. The surface is rubbed 
smooth with a piece of charcoal made 
from Hiyakujikko {Lagentrcmia in- 
dica). The surface is partly polished 
with finely powdered Lagersttremia 
charcoal, appUed with a cotton cloth. 
A coating of Bo is applied very thinly 
with cotton wool, and this is rubbed 
off agam with soft paper, after which 
the article is enclosed in the drying- 
{nress for 24 hours. The surface is now 
polished with an equal mixture of pow- 
dered burnt clay from Mount Mari 
{To-no-ho) and calcined deer’s-hom 
ashes, applied with a cotton cloth and 
a little oil (made from Sesamim orien- 
tale) till a fine polish is obtained. A 
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coating of branch lacquer is next given, 
apjdied with cotton wool very thinly, 
and the article is enclosed in the dry- 
ing-press for 12 hours. The workman 
dips his finger in oil and rubs a small 
quantity of it over the surface, which 
he then polishes with deer’s-hom 
ashes, applied with a cotton cloth, till 
a bright surface is obtained. A coat- 
ing of branch lacquer is applied thinly 
with cotton wool, wiped off with soft 
paper, and set to dry for 12 hours. 
Oil is again applied, and then a final 
polishing with deer’s-horn ashes given 
with the finger to the surface, which 
now assumes the most brilliant polish 
of which it is capable. 

For articles that are liable to get 
rubbed, such as scabbards, these last 
2 processes are repeated 7 or 8 times, 
the surface getting harder at each re- 
petition ; but this is not necessary for 
other articles, even of the best quality. 
In describing the above processes, the 
minimwn time for drying has in each 
case been given, but for the first 26 
processes the longer the article is kept 
in the press the better. From the 
twenty-eighth process to the finish it 
is better not to greatly exceed the 
the times mentioned. 

Kata-ji (hard basis) ; Hamdan-ji 
(half-step b^is) ; and Manzo (after a 
lacquer-worker of that name)— modi- 
fications of the first process. 

Ka-no-ji (inferior basis).— In this 
class the joints of the article to be 
lacquered are frequently not hollowed 
away, a strip of paper being merely 
pasted over them, and even this pre- 
caution being often omitted. A coat- 
ing of Ka-no-ji (whiting and glue) is 
applied with a spatula twice or thrice, 
and dried in the sun. The article is 
then wiped over with a wet brush and 
rubbed smooth with a wliite whet- 
stone, and afterwards given an extra 
smoothing with the sjmtula. Some- 
times a thin coating of Nakanwi or 
of branch lacquer is given to the article, 
but more frequently a coating of glue 
and lampblack, or of glue and soot 
mixed t^ether, is applied. A final 
coating of either Jo-homa or Jo-ehiu 
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finishes the process vvithout any sub- 
Bet|uent iK)lishinK. 

Shibu-ji (persiiimion -juice ImisIs). — 
The joints of the article are prejMired 
in the same manner, but instead of 
Ka-no-ji, 4 or .fi coats of Shibu-ji (per- 
simmon juice and lampblack) arc 
a])plied with a brush ; th(!se dry very 
rapidly, and the last coating is smoothed 
with To-him (Equmiuvi). A final 
coating of either Jo-futrui or Jd-chiu is 
given. This kind of article is chiefly 
made in Aidzu, and indeed goes by the 
name of “Aidzu ware.” It has not 
such a good appearance as Ku-no-ji, 
for the grain of the wood is easily 
traceable under the lacquer, Imt Iniing 
made without glue, it staiwls water 
rnucli better, and is in general request 
for rice-bowls and zen (small dinner- 
trays with legs, one of wliich is set 
liefore each guest). 

Sabi-Sdbi (double Sabi). — In this 
class of goods the joints are generally 
hollowed out, and a liasis-hardeuing 
coat of branch lacijner is given. Paper 
is also pasted over the work after 
filling in the . joints with Koku-m, \ 
Three coats of inferior S<ihi are then 
applied, and after drying for alamt 
12 hours in the press, the article is 
ground smooth with a white whet- 
stone. Next comes a coating of branch 
lacquer, applied with cotton wool, and 
then one of Naka-nuri^ wliich is 
ground smootli with Magnolia char- 
coal. Another coating of branch lac- 
quer is followed by one of Jd-luina or 
Jo-ckiuy and the article is finished 
without further polishing. Drying in 
the damp press is recjuisite after each 
process for this class of lacquer. It is 
manufactured only in Tokio, though 
the processes for the under coats of 
WaJ^a lacquer are identical. Rice- 
bowls, drinking-cups, and luncheon- 
boxes, etc., are the usual articles 
manufactured. In this, as in Aidzu 
ware, the grain of the wixxi is traco- 
.able, and its common appearance con- 
stitutes the reason for classing it so 
lowv but in actual excellence and 
' durability it ought to rank fourth next 


Kaki - atmse (mixture), or Knro- 
shunkei (black Slmnkei), from the 
name of its inventor. Tn this class of 
goods the wood is given a basis-htrden- 
ing coat of branch lacquer mixed with 
lampblack, over which is laid a final 
.single appliciition oijd-kami or Jd-chiu. 
This ware is mjwle at Tokio, and is 
used for cheap rice-bowls and tK>xes. 
For the commonest kind of work a 
mixture of glue and lampblack, or 
persimmon juice and lampblack, is 
used, insteacl of branch lacquer, as a 
ground coat. 

Aka-shunkri (red Shunkei). — This 
kind also derives its name from the 
inventor. For making articles of this 
cLuss, which show the natural grain 
of the wood, a mixture of Yoshino 
lacquer and gamboge is rubbed on with 
a hard brush, after which they are 
enclosed for a day in the press to dry, 
and then a coating of /S/Mi-wrwsAi (trans- 
parent laetjuer, containing a proportion 
of Perilia ocymoidcs oil) is applied. 
When dry, it presents a polished 
surface, and it appears dark when 
at first finished, but in a few months 
becomes much lighter. A cheaper 
quality of Shunkei is made by using 
glue and gamboge or persimmon juice 
and oxide of iron for the under-coat, 
but though the colour has a better 
appearance at first, it gradua% de- 
teriorates. The best is made in the 
province of Dewa, at Akihi. For the 
most part soft woods are used in mak- 
ing tl^ ware. 

Ki-ji-ro (colour of the grain of 
wood). — ell-seasoned wood is selected, 
and the article liaving been carefully 
smoothed, a thin coating of Yoshino 
lac<iuer is applied with a brush, after 
which it is set to dry in the press for 
12 hours. A coating of best SaM is 
then applied with the spatula, and set 
to dry in the press as usual. This is 
ground completely away with a green 
whetstone. A coating of Naahiji (pure 
transparent lacquer), is now given, and 
the article is enclosed in the press for 
24 hours. It is again ground with a 
green whetstone till no remains of the 
lacquer coating are apparent. Then 
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follows a second coat of transparent 
lac(]uer, which, after drying as htdore, 
is ground smooth with a piece of 
HiyaBi-jikko {Lnycratrcvyuta iiulica) 
ch^coal. Transparent lacc^uer is again 
applied with a piece of ct)tton-wool, 
and wiiKsl off with soft paper, and the 
article is sot to dry for 12 hours. 
Afterwards it is given a primary fwlish 
with an equal mixture of To-iu>~ko and 
deer’s-horn ashes applied with a cotton 
cloth and a little oil. Next, a coating 
of Yoshino lac(juer is applied with 
cotton-wool, wiped oft' with piper, and 
set to dry, fis before. At this stage 
only deer’s-horn ashes, with a trifle of 
oil, are used for pflishing. This pro- 
cess is nipeiited times, and results in 
an exceedingly brilliant jxdish. Only 
hard woods are used for this kind of 
ware. 

Red and Cdmrcd Lax-querH. — For 
making best red and other coloure<l 
lac(}uers the first 22 processes are the 
same as in lloiiji. Next a mixture of 
Nashiji (pure transparent liic(£Uor) and 
vermili<jn, or the colour desired, is 
given to the article, which is thereupon 
set to dry. The remainder of the pro- 
cesses are identical, except that Yodiino 
lacquer is substituted for “branch 
lacquer,” and trausf)arent varnish is 
used iustejwl of lio (l)liu;k lacquer). 
For extra high-chiss work, instead of 
the thin coating of lacquer, wliich is 
wiped oft* again, a tliick coating of 
transparent varnish is given, applied 
with a brush, and set to dry for about 
36 hours, the further processes re- 
maining unchanged. For second-rate 
articles, the colour is mixed with Shu- 
u/rushi (transjiarent lacquer containing 
oil), and no after-polishing takes place. 
The article presents a brilliant surface, 
and the colour is better and brighter 
than in the best kind, but the surface 
is much less hard. Many processes are 
omitted for cheaper articles, as is the 
case in black lacquer, and less lacquer 
and more oil is used. 

CoLOUBiNa Matters. — Shu (ver- 
milion). — For red lacquer ; used also 
mixed with gold-dust for slxading. 

Sei-ghitsu (green lacquer), — A mix- 


ture of JCio (chrome yellow) and Bcro~ 
ai (j)russian blue). 

Muraa-aki-ko (purple jx>wdcr). — A 
mixture of white-leail and Td-beni 
(nuigenta roseine). 

lienigara (red oxide of iron). — Some- 
times used instead of vermilion. 

In the distric’d. of Aidzu the light 
colours are produced to the grttitest 
perfection, viz., yellow, green, and 
intermediate shiules. In Tokio, though 
the same materials are used, the result- 
ing colours are inferior and darker. In 
Aidzu no after-polishing takes j)lace 
with coloured laciiuers. The lactjuer is 
applied like paint. Tokio is, however, 
best for black liuiquer, as well as for 
such high-class red, etc. , as arc polished 
afterwards. These difleren<;es are attri- 
buted to some tflimatic influence. 

The Kioto, so-callcd “ bhick ljic(|uer,” 
shows a reddish -brown tinge. With the 
exception of Tokio, Kioto, Osaka, Kagii, 
Tsugaru, Wakasii, Nagova, Suruga, and 
Sliidzuoka, and one or two isolated 
places, the method of smoothing with 
charcoal, and afterwards polishing, is 
not pursued. In Tsugaru and Wakasa 
neither flat nor raised gold lacquer is 
manufactured. 

It should be mentioned th/it the 
plain lacquered articles are almost ex- 
clusively manufactured by one set of 
workmen, who supply the workers in 
gold lac«[uer with the articles ready 
for the application of the gold powder- 
ing, various patterns, etc. 

Gold LACquEU. — Among the tools 
and materials used in the manufacture 
are : — 

N(ji-fadc. — Brushes made of rats’ 
hair, used for tracing out the i)attern8, 
and for drawing the very fine lines, 
etc. The best are made of the long 
hairs from the baoics of “ ship rats,” 
j whose fur is not so likely to get 
I rubbed. 

U-no-ke-usu^i-fude. — Fine brushes 
made of hares’ hair. These are a little 
lai^er than rats’-hair brushes, and are 
us^ for filling in the patterns of the 
I best articles, also for drawing outlines 
on common articles and ground work. 
There are 2 sizes, Dai and ShOy used 
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for drawing “largo” and “small.” ^ 
There are, iicsides, .'J sizes of Ji-nuri- 
fudc (grounding-brushes). 

U-no-ke-h/ike . — A flat brush nuMle of 
hares’ hair, used for spreading the lac- 
quer on largo pieces of work. There 
are 2 sizes used. 

Mcn-sd. — A stiff brush madeof deer’s 
hair, used for applying the etc., 
in making raised gold laccj[uer. It is 
only employed for stiff mixtures. 

Hake. — Mat brushes of human hair, 
for smoothing the lacquer after appli- 
cation, as in ordinary plain lacquer. 
There are 2 sizes used. 

Bun-maiaashi. — Compasses with fine 
brush attached for describing circles. 

Ki-ho . — Brushes made from the long 
body -hairs of a horse, used for smooth- 
ing the' fine gold powder and brushing 
off extra particles, as also for dusting. 
There are 4 sizes. 

Fude-arai. — Brush-cleaner, made 
either of ivory or tortoiseshell. The 
brushes have to l>e very carefully 
cleaned, after using, with Scsaiimm 
orientale oil, to remove every trace of 
lacquer. 

Tautm . — ^A quill from the wing of 
a swan or crane, over one end of which 
is stretched a piece of silk, used for 
scattering the gold dust. There are 
2 sizes used. 

For applying Nashiji or Hirame, 
bamboo tul^ of 3 different sizes are 
used, with silk of more opn texture. 

Spoon, for putting the gold- 
dust into the .quill or bamW tul^. 

Hirame-fude. — A pointed piece of 
bamboo or other wo(^, used for pick- 
ing up and applying Hirame^ or the 
gold, or shell-squares. 

Kujira-bera. — ^Whalebone spatula. 
Used for mixing the materials, and 
also when transferring the tracing on 
the papw to the article to be painted 
(pro^ described toher on). The 
kind used is called island wh^ebone, 
and oomes from China ; that obtained 
from Japan is practically useless, being 
liabJiB to split. Two nzes are u^. 

- Spatulaa made of Hinohi 

o5ftMa), smaller than 
thoM usecTl^. vrorkers in. plain lacquer. 


There are 3 sizes useil for applying 
plain lacquer, and 3 for applying ^hi. 

The tooth of & fish, ordinarily the 
Tai {Gerramis margmcdu\ fastened 
with lacquer on to a piece of bamboo, 
used for polisliing such crevices as are 
too small to admit of charcoal, etc., 
being employed. 

. A piece of polished shell, used for 
smoothing the paper on which the 
pattern is drawn before tracing with 
lacquer. 

Tmme-ban . — A palette, made either 
of tortoiseshell or buffalo-horn, worn 
on the left £humb. 

Take-han . — A small liamboo board, 
used when cutting the gold and silver 
foils into squares. 

OcUd and SU/vrr Duat used for Oma- 
mediation . — Of these there are several 
kinds, viz. : Yaauri-ko or fun (file- 
powder), made of Yaki-kin (pure gold), 
Kohan-Hn (1 0 parts gold to 2y"(5 silver), 
and Qin (silver). There are 12 quali- 
ties of each, differing in fineness. 

Besides these, there is an extra large 
kind, used for ground-work, call^ 
Hira-me (flat-eye). The coarsest 
filings, whether of pure gold, Kohan, 
or silver, are taken and rolled out flat 
on an iron plate. Of Hirame there 
are 8 kinds each. 

Next comes the sort called Nashiji, 
from its resemblance, when applied to 
the article, to the rind of a pear. 
Nashiji is used for ground-work, in 
making which pure gold, also Koha/U’ 
kin (10 parts gold, 2^ silver), Jiki-ban 
(10 parts gold, 3 -jL silver), Nam-han 
(10 parts gold, 3^ silver), and silver 
of seven qualities of fineness each, are 
used. 

Aka-fwn (red powdey) is vermilion 
mixed with pure gold, Kolom-kin, and 
silver, for shading. 

Kwro-fwn (black powder) is camellia- 
charcoal powder mixed with pure gold, 
Kchnn, and silver. ' 

QiySbu nashiji is the coarsest kind of 
Nashiji made, but it is little used, as 
it requires 7 or 8 coats of lacquer to be 
applied before it is covmed sufliciently 
to stand polishing. 

Keahi-fun. — is the finest kind 



Lacquers : Japanese ^Methods. -49 


used ; it is only made in pure gold and 
Koban. This is made by mixing gold- 
leaf in liquid glue till it is reduced to 
an iin^pable powder ; water is then 
added, and when the gold sinks the 
liquor is poured away. This is re- 
peated till all the glue has been got 
rid of. 

Shaku-ddfun . — A mixture of 7 parts, 
pure gold and ‘S of copper powder. 

Kana~<jai . — Foil made of pure gold, 
Koban, and silver. It is made of 4 
tliicknesses in each quality, viz. : 
UoiMicjif Chiu-iicjiy UsukAu^ Kvnie- 
tsuke, the last l)eing the thinnest. 

Besides the above, there are several 
mixtures, as — 

Kuri - iro -fun (chestnut - coloured 
powder). — A mixture of one- half gold- 
dust with powdered camcllia-cliarcoal 
and vermilion. 

Nedzumi-iro-fim (rat-colour grey). 
A mixture of half silver and pow- 
dered camellia-charcoal, and a Uttlo 
vermilion. 

In each case it is evident that several 
distinct shades can l>e obtained ac- 
cording as more or less colour is added 
to the gold and silver dust. It is a re- 
markable fact that no vegetable colours 
can be used with lacquer. They are all 
eaten up, as it were, by the lacquer, 
and di8iipi)ejir, which accounts for the 
very few variations seen in the colours 
of lac(iuer. The workmen have 
never been able to produce wliite,' 
purple, or any of the more delicate 
shades. 

Of late years, since clieap work has 
been intnxluced, the custom of using 
tin-dust has been adopted' for making 
common Nashiji. It is manufactured 
of the same sizes as in gold and silver, 
and when plenty of gamboge is mixed 
with the lacquer to cover it, an inex- 
perienoed person might easily mistake 
it for gold when the ware is now ; but 
it soon deteriorates. Burnt tin-dust 
is also sometimes used for under-coats 
in making cheap raised lacquer. 

Mode of making Gold Laoqaer . — 
Togi-dashi (bringing out by polishing). 
— ^The article having been subjected to 
the first 22 processes, as described in 


making Uonji (Class I.), is then treated 
as follows : — 

The picture to be transferred to the 
article is drawn on tliin pajier, to which 
a coating of size made of glue and 
alum lias been applied — that known as 
Minogami is best. The reverse is 
rubb^ smooth with a |X)lished shell 
or pebble, and the outline is very 
lightly traced in lacquer, previously 
roasted over live charcoal to prevent 
its drying, with a tine brush made of 
rats’ liair. The ]Da|)er is then laid, 
with the lac(|uer side downwards, on 
the article to be decorate<l, and is 
gently rubbed with a whalebone spa- 
tula wherever there is any tracing, 
and on removing the paper the im- 
press may very faintly be jxjrpeived. 
To bring it out plainly, it is rubbed 
over very lightly with a piece of 
cotton- wool, charged witli powdered 
white whetstone or tin, which atlheres 
to the lacquer. Japanese paper being 
peculiarly tough, upwards of ‘20 im- 
pressions can be taken off from one 
tracing, and when that is no longer 
possible, from the hicquer liaving be- 
come used up, it only requires a fresh 
tracing over the same paper to repro- 
duce the design ad infinitum, Tliis 
tracing docs not dry, owing to the 
lacquer used for the purpose having 
been partially roasted, as previously 
mentioned, and can be wiped off at 
any time. 

The next process is to trace out the 
veining of the leaves, or such lines to 
which in the finished picture it is de- 
sired to give the most prominence, and 
these lines are powdered over withgold- 
dust through a quill. The qualities 
called Mijin, Konui’kame-mijin, and 
Aragokuy are generally used ; either 
finer or coarser qualities cannot be 
used. The article is then set to dry 
for 24 hours in the damp press. The 
outline is now drawn carefully with 
a rat’s-hair brush over* the original 
tracing-line with a mixture of black 
and branch lacquer, called Mo-ai, The 
whole is then filled in with Jid’d ap- 
plied with a hare’s-hair grounding- 
brush. Gold-dust of a slightly coarser 
K 
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quality than Mijin is scattered over 
the lac(iucrcd iwrtion, and the article 
is set to dry for 24 liours. Another 
thin coating of Jio^s^ lac(juer is again 
given to the g(>ld-powdere<l portions, 
and the article is set to dry for 12 
hours. Next, a coat of lio (black lac- 
quer) is applieil over the whole surface 
of the article, which is set to dry for 
at least 3 llays. It is then roughly 
ground down with Mt^ndia charcaal, 
the surface-dust being constantly wipe<i 
oil’ with a damp cloth till the pattern 
begins to appear faintly. Another 
coating of liH lacquer is then given, 
and the article is set to dry for 36 
hours. It is again ground down with 
Ma/jncilia cliarcoal as before, this time 
till the pattern comes well out. The 
ensuing processes are the same, from 
28 to 30 inclusive, as in black laccjuer 
(Honji). 

In making Togi-dashi on hard woods, 
transjMirent lacquer is used instead of 
Rd. 

liira-mahiyc (fiat gold lacquer). — 
The article having l^en thoroughly 
finished, either in black or red, etc., 
as already described under the head 
of Uanjif Class I., and the following 
kinds, a tracing is applied to the sur- 
face as in Togi-dashi, the outline is 
carefully painted over with a fine brush 
of rats’ hair, and then filled in with a 
hare’s-hair brush, using Shitamahi lac- 
quer (branch lacquer and red oxide of 
iron). Over this surface gold-dust (of 
the quality called Aragoku being gene- 
rally used) is scattered with a brush of 
horse’s hair (Kebo) till the lacquer will 
not absorb any more. The article is 
then set to dry for 24 hours. A thin 
"Coating is next applied over the gold, 
of transparent lacquer or Yoshino lac- 
quer, and it is set to dry for 24 hours 
at loast. It is then most carefully 
smoothed with camellia-charcoal, and 
finally polish^ off with Tono-Jco and a 
little oil on the point of the finger, 

, till .the ornament^ portion attains a 
flue,polish. The veining of leaves and 
tke ’ painting of •stamens, etc., of 
flowers, or" such other fine work, is 
now dojie mth'a fine rat’s-hair brush 


cliaiged with Kc-uchi lac(iuer over 
which fine gold-dust (Gohi-viijin) is 
scattered from a brush of horsey-hair 
(Keho), as before, and the article is set 
to dry for 12 hours. Some Yoshino 
lacquer is then applied to a piece of 
cotton- wool, and rubbed over the whole 
surface of the box or other article, and 
wiped off again with soft paper. It is 
set to dry W 12 hours, after which it 
is polished off with decr’s-hom ashes 
and a trifle of oil. When very high- 
class work is desired, Yoshino l^quer, 
to which a little water has been added, 
is applied, and polished off a second 
time, and a very brilliant surface is 
attained. 

More ordinary “flat gold lacquer” 
differs in the manufacture as follows : 
The tracing is accomplished in the same 
manner, but Shitaiumki-nobe lacquer 
(branch lacquer, red oxide of iron, and 
camphor) is used for filling in the 
pattern with a harc’s-hair brush. The 
article is then set to dry in the press 
for 10 to 20 minutes, during which 
time the lacquer has begun to harden, 
and less gold will adhere. Then gold- 
dust (Gohn - mijin) is applied with 
cotton-wool thinly, and the article is 
set to dry for 24 hours. The whole 
surface is then smeared over with 
Yoshino-nobe lacquer ( Yoshino lacquer 
and camphor) on a piece of cotton- 
wool, and wiped off again with soft 
paper. The reason is that it is less 
trouble to smear over the whole surface 
tliinly, and it is, moreover, not neces- 
sary to give a thick coat of lacquer to 
the decorated part, as the gold-dust 
has been very thinly appli^. It is 
set to dry for 12 hours, and ground 
smooth with camellia-charcoal, and 
polished with powdered whetstone and 
oil on the point of the finger. The 
fine lines are then drawn with a rat’s- 
hair brush charged with. Shitamahi 
lacquer, and sprinkled with gold-dust 
{Qohu-mijin) from a brush {Kdto), and 
the article is set to dry for 12 hours. 
The whole is again smeared with To- 
shino-nobe lacquer and carefully wiped 
off again with paper, and set to dry for 
' 12 hours. The article is then polished. 
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with powdered whetKtoue and oil on 
the point of the finger ; and a second 
application of Yoshino-nobe lacquer 
with a little water, wiped off with soft 
paper, set to dry for 12 hours, and 
finally polished off with deer’s-hom 
ashes and oil on the finger, finishes 
the operation. 

Should it be reejuired to make any 
dark spots or lines, such as birtls’-eyes, 
or to draw human hair, etc., or other 
shiuliug, this is done last of all with 
KuTTuiy “ l>ear " lacquer, Jd-hana, and 
lampblack. 

Mftrc cmiitunt hind of Flat (}M~ 
lumjucr Paintifuj. — Instejul t)f tracing 
the design in roasted lacquer, it is done 
with a mixture of powdered Torto^ko 
and water, and the impression is trans* 
ferred to the articles with the whale- 
bone spatula as before. The reason for 
only using Tono-ko iiisteiul of Lwquer is 
that the ground-work being inferior, it 
cannot bti grt)und or smooihetl after- 
wanls, and the edges of the pattern 
would not Ik) cle/m, nor stand out clear, 
should any lacquer get smeared outside 
the tracing-line. The outline is then 
filled in with JSliitaimki-rtobr latxjuer 
with a coarse hare’s-hair bfush, and 
the article is set to dry for 20 minutes, 
or till a thin skin has formed on the 
lacquer, and then the half-dry surfade 
is wii)ed over with cotton-wool charged 
Keshi-fun, the finest gold-powder, 
and set to dry for 5 or 6 hours. The 
whole surface is then smeared with 
Yoshino-nobe lacquer, which is care- 
fully wiped off again with soft paper, 
and the article is set to dry for J day. 
The surface is then rubbed over gently 
with deer’s-horn ashes and soft paper, 
to give it a polish, and to get rid of any 
of the last coat of Yoshino-nobc lacquer. 

The fine lines are now drawn with 
a fine hare’s-hair brush charged with 
Shitamaki-nobe lacquer, and the article 
is set to dry for 20 minutes or so ; then 
Keski-fm is*applied with cotton-wool, 
and again set to dry for 5 or 6 hours. 
No further process takes place. 

Taki-wakiye (raised gold lacquer). — 
The ground-work may be either black 
or coloured lacquer, Nashiji (pear basis 


of gold-dust), or the plain wood. The 
outlines of the pattern are transferred 
to the surface of the article in the same 
manner as in Togi-dashi, or “ flat lac- 
quer.” The outline is then painted 
over with Shitamaki lacquer, and this 
is covered with powdered camellia- 
charcoal. If the outside is to be higher 
than the inside, a broad margin is 
painted and covered with charcoal- 
powder, leaving the centre untouched, 
and, vice versa, if the centre is to l)e 
higher, a faint line only is painted out- 
side, and the inside is given a thickish 
coating, which is sprinkled with the 
charcoal-dust, and the article is set to 
dry for 12 hours. When taken out of 
the press, it is well dusted to get rid of 
any loose charcoal-powder, and is also 
washed, using a brush made of human 
hair (Hake) to clean out all the crevices 
and bring out the lines, etc. Some 
Yoshino-nobc, or “branch lactjuer,” 
with camphor, is now rubbed on with 
a piece of cott-on-wool, and carefully 
wiped off' with soft pajHjr, and the 
article is set to dry for 12 hours. The 
raise<l parts are next carefully ground 
smooth with a piece of Matptolia char- 
coal, and a second coat of Yoshino-nobe, 
or of “branch lacquer,” is applied as 
before, and dried. 

If a well-raised pattern is required, 
1, 2, or even 3 coats of Sabi (“ branch 
l^quer ” and Tom-kd) are applied, the 
outside edges being paint^ with a 
brush of deer's hair {Menso), and the 
inside lacquer applied with a small Sahi 
spatula, the article being set to dry 
after each application for 12 hours. 
For coarser work, it is then ground 
smooth with a white whetstone, and 
for finer work with a yellow whetstone. 
Over this some “branch lacquer,” 
mixed with camphor, is rubbed with 
cotton-wool and wip^ off with soft 
paper, and the article is set to dry for 
12 hours. 

If the pattern is not to be very high, 
the operations described in the last 
paragraph are omitted. A coating of 
Taka-maki lacquer is now given, the 
outside edges being carefully drawn 
with a rat’s-hair brush, and the inside 
S 2 
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of the pattern filled in with a hare’a- 
hair brush, and the article is set to 
dry for 36 to 48 hours. When taken 
out of the press, the surface is ground 
smooth with Magnolia charcoal, and 
then partly polished with camellia- 
cliarcoal on a cotton cloth. A little 
oil is now rubbed on, and a further 
polishing takes place with powdered 
“whetstone” on a cloth. Next, 
“branch lacquer” ie rubbed over the 
mised parts with cotton-wool and 
wiped ofl* with soft paper, and the 
article is set to dry for 12 hours. It 
is next polished with deer’s-horu ashes 
and a little rape-seed or sesamum oil 
applied on the point of the finger. 
Up to this point the formation of the 
pattern, whether mountains, waves, 
trees, men, birds, or animals, has been 
gradually completed. 

If small squares of gold-foil (known 
as Kiri kane), or of coloured shell, are 
used in producing the pattern, they are 
now applied one by one on the point 
of a bamboo stick {Uirame fude), the 
spot where they are to be aifixed having 
been smeared with a little Rose lac(iuer 
to make them adhere. When all that 
is required lias been affixed, a piece of 
soft bibulous paper is spre^ over the 
freslily done parts and pressed very 
carefidly with the finger. This is to 
get rid of as much as possible of the 
Rose lacquer that is not covered by 
the gold squares ; the article is set to 
dry for 12 hours, and then the portion 
where the gold has been applied is 
genUy polished with a little camellia- 
charcoal on the point of the finger, to 
get rid of the remainder of the iJd-se 
lacquer. Shell patterns, and the 
coarser kinds of gold-dust that may 
be required, are applied in the same 
manner. The finer kinds of gold-dust 
are applied next over a coat of Shita- 
maki l^uer, and the article is set to 
dry for 12 hours. The remainiug pro- 
cesses of polishing, drying, etc., are 
the B&me as in firat-cl^ “ flat gold ” 
lacquer. 

making raised-lacquer patterns 
on> plain .wo^ the whole surface is 
covered vrith’ tin-foil, stuck on with 


rice-paste, to keep the wood quite 
clean, and then the place only where 
the pattern is to come is cut ou^ In 
making all high-class lacquer, the edges 
of every article are |)asted over with 
tin-foil to prevent their being rubbed 
or injured by the workman, and the 
same is done over each portion as it is 
finished. 

The above is the ordinary method of 
making best raised lactjuer, but from a 
glance at specimens it will be seen that 
there are such innumerable modifica- 
tions of one process or another, accord- 
I ing to the object to be produced, that 
I it is manifestly impossible to do more 
than give the above cursory sketch. 
Nearly every piece of good lacquer 
made exhibits a specimen of each 
kind, viz., Nashiji, Togi-daski^ Hira~ 
mahiye, and TahasnaJciyc. 

In making raised lacquer on inferior 
articles, the methods do not vary much 
from the good kinds ; the work is 
merely less carefully executed. The 
saving is in the quantity and quafity 
of the gold-dust used, and the absence 
of minute after-work, or in the use of 
silver and tin instead of gold-dust. In 
the very cheapest kinds, burnt tin-dust 
is used instead of charcoal over the first 
coat of ShiUmahi. This is burnished 
bright, and over it a thin coating of 
lacquer and gold-dust is applied. At 
fia^t it looks well, but loses its colour 
in a year or two. By using tin-powder 
the same height is attained in 1 coat 
that would necessitate at least 3 coats 
of lacquer and charcoal-dust. This 
kind of work is, however, only used 
for cheap articles for foreign export, 
and has been quite lately introduced. 

Lacqdeuinq on Metal.— For lac- 
quering on iron or copper, brass or 
^ver, the meW is smoothed and 
polished, and then given a coating of 
“ crude lacquer ” or “ black lacquer ” ; 
the article is put over a charcoal fire, 
and the lacquer is burnt on to the 
metal till all smoke ceases to escape. 
The fire must not be too fierce, and 
the metal must not be allowed to get 
red-hot, or the lacquer turns to ashes. 
After the lacquer has burnt quite hard 



Lacquers : Cleaning Lacquered Articles. 58 


tne sunace is rubbed smooth with 
La/fcrstrcemia charcoaJ ; these opera- 
tions are repeated 3 or 4 times, till a 
good foundation of lacquer has been 
obtained. Then the same operations 
exactly are repeated as in making best 
“black lacquer,” Togi-dashi, “flat 
gold lacquer,” or “raised gold lac- 
quer,” only that the lacc^uer is burnt 
dry over the fire instead of being dried* 
in the press. The lacquer is thus ren- 
dere<l quite hard and very durable. 
After the first 2 or 3 coats have been 
burnt on, the subsequent drying pro- 
cesses can be carried on in the damp 
press, should it be so desired. 

In winter, or when any article is 
required in a hurry, the workmen 
sometimes put a charcoal fire in the 
press, over which a pan of hot water 
is placed. The steam wliich is thus 
generated helps to dry the lacquer in 
an hour or two, which would take 
24 hours to harden ordinarily, but 
tlie lac(|uer thus dejilt with loses its 
strength, and is never very bird. 
“ Black lacquer ” tunis a rusty brown, 
the colouring virtue of the iron being 
apparently lost, and therefore this plan 
is never sidopt^ for good work, and in 
second-rate work only for under-coats. 

Nashiji (Pear Basis), — This style of 
ornamentation, occupying an inter- 
mediate position between plain and 
ornamental lacquer, is treated of last. 
Till the opening of Japan to foreign 
trade, it was in the hands of workers 
in gold lacquer, but now for the most 
part all Ndxhiji on articles intended 
for exportation is applied by workers 
in plain lacquer. In making best 
Naahiji, as in Togi-dashi, the first 
22 processes are identical with Honji 
(Class I. ). A coating of Sio-si is applied, 
and the gold-dust is sprinkled over the 
surface through one or other of the 
bamboo tubes, according to the fine- 
ness r^uired. The article is set to 
dry in the press for 48 hours, and is 
then giveA a coating of pure trans- 
parent varnish. This is set to dry for 
3 or 4 days, when it is roughly ground 
with Magnolia charcoal, and a second 
coat of transparent lacquer is given. 


The article is set to dry for 48 hours, 
and then ground with Magnolia char- 
coal till a perfectly smooth surface is 
obtained. Transparent lacquer is then 
applied with a piece of cotton-wool, 
and wiped off again with soft paper, 
and the article is set to dry for 24 
houra. It is then polished with a 
mixture of Tono-ko and camellia-char- 
1 coal powder and a little oil. Next, a 
coating of Yoshino lacquer is given, 
and wiped off with paper ; the article 
is set to dry for 12 hours, and then it 
is polished with decr’s-hom ashes and 
oil. This is repeated 3 times to finish 
the article. 

The same processes are gone through 
when using silver instead of gold dust. 

For cheap qualities, tin-dust is used, 
and the powder is scattered on glue 
immediately above a coating of Ka- 
noji (whiting and glue). \^en the 
article is ilry, it is burnished with 
To-kusa {Equurt'um\ and as soon as 
it presents a bright surfatje a (joating 
of pime transparent lacquer, with gam- 
lK)ge, is given to it. It is set to dry 
for a day in the press, and ground 
with Magnolia charcoal. Over this a 
coating of Shu-urushi (transparent 
varnish containing oil) is applied, and 
another drying for 24 hours completes 
the process. (J. J. Quin.) 

To Clean Lacquered Articles. 
— First boil the articles in a jwi with 
ordinary washing soda to remove the 
old lacquer : then lot them stand for 
a short time in dead aquafortis, and 
after run them through light dipping 
aquafortis. Swill all acid off in clean 
water, and lighten any jw-rts in relief 
with a steel burnisher, wash again in 
clean water, and dry out in beech saw- 
dust. Next place your work on a 
stove, till so hot that you can just 
bear to touch with your hand, and 
apply pale lacquer with a brush. The 
work must not l)e made too hot or 
heated tot) rapidly or it will bum. 
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Lantern Slides. 

{See also Drawing and Writing 
ON Glass, etc.) 

In the making of lantern Blidca there 
are three methods, viz. (1) that of 
photography, in which the slide is a 
positive (on glass) printed from a suit- 
able native, and which may be left 
plain or afterwards coloured ; (2) the 
drawing and painting of a picture on 
glass, and (3) the making of black 
outline drawings or sketches to illus- 
trate mechanical details in teclinical 
lectures. The prejwiration of slides of 
microscopical objects does not come 
witliin this article. 

The Preparation of Slides on 
Sensitised Glass from Suitable 
Negatives. — When using purchased 
plates, attention should 1^ given to 
the tnakers’ directions for exposing 
and developing. These goods com- 
monly require a little different treat- 
ment tt) onlinary negative plates or 
bromide paper, and many are spoiled 
through giving no thought to tliis. 

Printing Frame ., — To print trans- 
parencies for the lantern by contact, 
when the negative is of a larger size 
than the picture required, necessitates 
some special kind of printing frame, 
if the negative is to be kept free from 
scratches. The following may be 
simply made, and will be found a great 
tsonvenience where a number of pic- 
tures are required alike : Take an 
ordinary printing frame, say a 12 by 
10, of the kind made to use without 
a plate-glass in Lnnt, and in tlie rebate 
where the negative is usually placed 
fasten, with strips of paper all round 
the edges, a piece of very flat glass ; 
turn the ^me over, and on the other 
side of the glass fasten a mask of 
paper or cardboard having an opening 
ai in. by 3J in. exactly in the centre. 
Now, in place of the ordinary hinged 
back, make a Lame of the same size 
and thickness, with an opening in the 
oentr? about 6 in. by 4 in., and cover 
all over one side, with the exception 


of the opening, with a piece of velvet. 
This frame, when placed in position, 
will be held by the springs that origin- 
ally held the lunge l)ack. To ooenplete 
the arrangement, cut out a piece o| 
dry mahogany 1 in. thick, and exactly 
6 in. by 4 in. to accurately fit jthe 
opening in velvet covered bmrd, and 
on this block draw a square in. by 
3J in. exactly central. At one end of 
this square glue down a very thin slip 
of hand woo<i — that is, rather thinner 
than the glass plates to l)e used — ^and 
at the other end cut a mortice 3 J in. 
long, and alwut 1 in. wide, right 
through the block, beginning just 
within the 3| in. line, say in. less. 
Into this mortice fit a piece of wood 
3J in. by 1 in. by ^ in. On to one 
side of this piece glue a similar strip 
of hard wood to that placed on the 
end of the block only, projecting J in. 
each end, and on the other side screw 
a similar piece so that it can be re- 
moved. Place the piece in the mor- 
tice, and screw on the liack slip of 
wood ; there will then be left a space 
of ^ in. at the end, just room to put 
a piece of bent steel clock spring suffi- 
ciently strong to clip the 3J in. plate 
in position. Tlie sides of the block 
may be rebated down ^ in. at the 
3} in. line to allow the thumb and 
finger to adjust the plate in exact 
position. To complete the frame, 
place the block in the opening of 
velvet board, and arrange an ordinary 
brass pressure frame spring to keep it 
in pmition. For use, take the frame, 
remove the board, and adjust the part 
of negative required over the 3J in. 
opening, then place over the velvet- 
covered board, and fasten down the 
springs. The 3J in. plate is now 
clipp^ in the block, and dropped care- 
fully into the opening over the na- 
tive, and after exposure is lifted out in 
the same way, so that any number of 
exposures may be made exactly regis- 
tered in the same pc^iitidn, without 
the chances of injury to the negative 
which often occurs unless some such 
arrangement is adopted. (A. Cowan.) 

Size, Shape, and Mounting . — The 
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nize generally adopted for a lantern white side towards the cap glass, and 
slide is 3^ in. square, with J in. margin, on this white side of the paper the 
which gives the sight of the picture name of the subject can l)e written 
2| in# square. By “ square ’’ I mean with pen and ink. The white side is 
the so-called cusliion shape — that is, also very convenient, as it can be 
square, with the four corners rounded, easily seen in a very dull light by the 
All lanterns of any pretensions are operator. In making slides for 
fitted with condensers of 4 in. diameter, amateurs, I generally mount them 
and tills will take nicely the shape in this way ; but I think a more 
above-named without any falling off ai elegant way is to use masks black on 
the corners, the diagonal of the open- both sides, and write the title in white 
ing of the masks for the purpose being ’ with a pen. To do this, get a bottle 
3J in. If the lantern is fitted with of Cliinese or permanent white, empty 
condensers of in, diameter only, the contents into a much larger bottle, 
masks with round ojieniiigs can only and thin down with water, stirring 
be used for all pictures, unless one is well with a piece of stick kept for that 
satisfied with only small-sized pictures, purpose, to a consistence that will flow 
As regards condensers, many of the in an oi^inary fine-pointed pen. Or, 
modern lanterns are fitted with con- if the title is long, it is best to use a 
densers made with two plano-convex steel pen called crow-quill size, or a 
lenses, mounted with their convex lithographic pen ; the writing is then 
sides to each other, and the two piano quite as easily done as with an ordi- 
surfaces outwards. For limelight, a nary pen and ink. The white must 
condenser of this kind is the loont l>e occasionally stirred or shaken up, 
form, as it is almost impossible, when as the pigment being heavy soon settles, 
centring the light (especially when Whichever system of mounting is 
the mixed jet is used, where tlie light used, the white side, or where the title 
emanates from a very small spot only), is written, this side always^goes to the 
to got a perfectly flat field, or “ depth light, unless the pictures are to be 
of focus ” ; and the adjustment of the seen by the audience on the other side 
light requires to be very accurate or of the sheet, then matters are reversed, 
the disc is not perfectly white. Not and the white or written side of the 
so if the other form of compound con- slide must go towards the sheet, 
denser be used, made up of a bi-convex The shape of opening of the mask is 
lens, and the other lens of a meniscus a matter of taste and judgment accord- 
form ; and when mounted, the side ing to the subject ; for ordinary land- 
wliich is concave being towards the scape or interiors, the cushion shape 
light, and the convex side towards the will generally be found the best, 
screen. A condenser of this kind always except in some instances where there 
gives the best results with the mixed is something objectionable in the 
jet. The defect in the first-named comers, then a circular opening may 
condenser is not so great if the safety be an improvement. Or take the 
or blow>through jet is used, as the subject of a distant landscape with too 
spot of light on the lime is much much of a grassy field in the fore- 
l^er ; and the defect is still less in ground, the circular shape decidedly 
the oil lantern, as the size of the flame will be a very great improvement ; in 
is still larger. The piano-condensers few instances an oval ^1 be a greater 
are used as being mu^ cheaper. improvement still. For portraits the 

To avoid mistakes, the masks for ov^ form is far superior to any other, 
lantern slides are best made of wliat is In many instances, the square or 
known in the paper trade as surface cushion s^pe is not suitable to the 
paper— that is, paper black one side subject, especially where slides have 
and white on the other, the black side to made from negatives not taken 
being placed towards the film, and the for that purpose. The 7} in. by 5 in. 
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and the 7J in. by in. size negatives, 
are mostly very unsuitable to contract 
into a square shape, unless the sides 
contain unimportant matter and can 
be cut off; if the whole of the subject 
has to be included, it is better to make 
a mask of the same proportions. In 
gome instances, the sky cJin l>e made 
higher; if the subject be a flat country 
scene, then the sky being made higher 
will give a better rej)rc8entation of 
the flat or marshy country ; but if the 
subject be mountain scenery, making 
the sky higher would have the effect 
of dwarfing the mountains, which 
would not be truthful ; just the same 
as in mounting an ordinary portrait, 
the higher the subject is mounted the 
taller he or she looks, and the lower 
the shorter, and it is just the same 
with the- landscape subjects before 
alluded to. Many pictures are entirely 
spoiled by injudicious mounting, 
whereas, with a little care and taste, 
their value would be greatly enhance*!. 
The masks I use I generally purchase 
by the gross, of the standard sizes, 
taking care that they are accurately 
cut and not out of the centre ; and for 
odd sizes I have a lot of sliapes made of 
hard sheet brass, in. square outside, 
with the various sized openings, using 
the Woodbury cutter, which is very 
easy, cutting on a piece of plate-gloss. 

As to the binding of slides, nothing 
is better than thin black paper — not 
the ordinary so-called needle-paper 
that is generally used. The thicker 
the paper the more easily it is pushed 
off. Many use gum to stick it on with. 
Paste with the thin paper sticks far 
better than gum. The heat of the 
lantern makes the gummed paper 
tumble off the glass, whereas it has no 
effect; if pafte is uskl. To make the 
binding more durable, if a little trouble 
is not an object, and the thin paper is 
used, just pass a camel-hair brush, 
charged withordinarynegative varnish, 
over the paper, which makes it very 
hard, and stand a lot of rubbing with- 
out getting damaged. (W. Brooks.) 

U9€ Dry phtes.-^a) All the 
manipulations can be carried on in the 


evening, with much greater rapidity, 
as well as economy, than any other 
method of producing pictirres. A 
perfect lantern slide must posseSs two 
qualifications, viz. clear glass in the 
high lights, and, when held up to the 
window with a ground glass or other 
suitable background, full and distinct 
details in the shadows. For contact 
printing (which is the method largely 
practised), the following should be 
provided : One glass pan (4 by 5) for 
developing ; two glass pans (6 by 7) ; 
as these will hold two plates each at a 
time, they will often be found useful 
when fixing and clearing. It frequently 
happens that the first plate is not en- 
tirely fixed by the time the second is 
ready to be placed in the hypo. ; hence 
a large tray is quite essential. One 
deep printing frame. A student or 
other kerosene lamp, with a porcelain 
shade, is the best for making the ex- 
posure, and a developing lantern yield- 
ing plenty of diffuse*! orange-coloured 
light is essential for the dark room. 
In the dark room the negative is now 
placed in the printing-frame, and the 
box of sensitive plates is opened ; one 
is then laid ujwn the face of the 
selected portion of the negative most 
suitable for a slide. Next hold the 
frame up in front of the orange- 
coloured lantern, to obtain the correct 
adjustment of the slide with reference 
to the picture, and carefully keep the 
plate in position while laying the frame 
down to put in the pressure board. It 
is now ready for exposure, which should 
be made with a frame fixed at a dis- 
tance of about 12 in. from the lamp. 
Considerable latitude is allowable in 
the duration of the exposure, provided 
the developer is made to correspond to 
it. A long exposure, 16-40 seconds 
(according to the density of the 
negative), with a dilute developer 
is the most suitable, yielding warm 
brownish tones with fine dqtail in the 
shadows. 

Abandoned negatives, with the film 
cleared off by boiling in water, can be 
utilised for the protecting glasses by 
being cut up to the proper size. Care 
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should be taken to use glass free from 
spots or bubbles. (J. E. Brush.) 

Making Outline Drawings on 
Glass Slides to Exhibit Me- 
chanical Details.— As the lantern 
is largely used at technical lectures, it 
may lx; explained that there is a very 
simple means of making slides to ex- 
liibit details of mechanism, piping^ 
mathematical problems and the many 
things that the lecturer alone has a 
use for, and that perhaps for one occa- 
sion only. All that is needed are some 
squares of ground glass (ground on one 
Hide only as usual) to make the required 
numlicr of slides, and on the ground 
surface of these, with a hard lead 
pencil, the required drawings are 
made. When the detail is finished a 
coat of varnish is spread over and this 
converts the ground, glass into dear 
glass with a fixed dramng upon it. 

Colouring and Fainting Lan- 
tern Slides. — (a) Use transpirent 
colours, namely, prussian blue, gam- 
boge, carmine, verdigris, madder 
brown, indigo, crimson lake, and ivory 
black, witli the semi-transparent 
colours, row and burnt sienna, and 
Vandyke and cappal brown, tliinningoil j 
colours with ordinary megilp to a 
degree just sufficient for proper work- 
ing, and using for a medium for laying 
on the first coat of water colours gela- 
tine thoroughly dissolved and hot. 
When perfectly dry this coat can be 
shaded and finished with watercolours 
mixefl in the ordinary way with cold 
water ; but the manipulation of the 
addeil colours must be gentle, so as 
not to disturb the layer first put on 
the glass. A thin coat of the Irest 
mastic varnish heightens the effect of 
shades painted in water colours, but 
oil colours require no varnish. 

(b) Having failed in getting results 
to please myself by dabbing, stroking, 
and many other dodges, I have now 
succeeded^ in getting perfect gradation 
of tone by pouring on a filtered solution 
of colour, previously ground up with 
‘ ‘ medium, ” in an agate mortar. Pour 
it on very dark at the top of the picture 
and flow it down to the horizon, then 


back again slowly, and allow it to drain 
off at the edge; when the proper depth 
is attained, blot off the drainings from 
the edge ; when dry, the outline of the 
horizon is easily obtained sharp by 
rubbing off the paint which has run 
over the border with a line paper 
stump. Should any dust settle in 
spite of all precaution, make your 
clouds at the faulty part, thus getting 
rid of specks. (G. Smith.) 

My troubles tegan in slide painting 
in making a sufficiently fine outline ; 
and this is how I overcame this diffi- 
culty, and hit upon a plan at once as 
good, if not better, than that given by 
Dallinger of drawing on ground glass 
with a pencil : I first hunted up an 
old round table ; this I painted a dead 
black colour, smoothing it ofi‘ with 
sandpaper and filling up all cracks ; 
then another coat of black, with plenty 
of turps in and a few pinches of 
vermilion to take off any tendency to 
blue in the paint. When thoroughly 
hardened, you have a circular black- 
l)oard, upon which you may sketch 
your intended outline. With a white 
chalk crayon, work as many fine out- 
lines as you think proi)er. I then from 
this took a negative with an instanto- 
graph, using the 5 J in. by in. pre- 
jMired “lantern dry plates” of I^an- 
caster, giving alxmt 6 seconds in dull 
weather, and developed until the black 
table began to show the merest trace 
of darkening : then I worked off and 
fixed and dried. I then had a most 
beautiful outline of the subject I 
wished, and done in } the time it 
would have taken me to draw on the 
glass direct, and far better, and shows 
beautifully on the screen. Any 
amount of detail can l)e quickly done 
on the round black-board, with the 
positive assurance that it will show 
well when magnified. (H. Green.) 

(c) Having prepared two pieces of 
wood — one of them having a long 
tapering point, that of the other being 
more obtuse and of dimensions suitable 
for being easily held by the fingers— 
wrap tightlyround them asmall pieceof 
thin woshleather. They will then pre- 
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sent an appearance suggestive of crayon 
stumps. I would recommend the be- 
ginner in this art to procure a number 
of good engravings of landscape scenery 
having a nearly uniform aky with a few 
light clouds ; because, if he study 
these, he cannot fail to acquire a good 
idea as to the forms of, and effects pro- 
duced by, such clouds. It will be 
well for him to practise with a pencil 
and a sheet of paper those forms best 
adapted for the special picture on 
which he is engaged. Having thus 
previously determined upon the nature 
of the clouds — confining himself at 
first to those white fleecy ones which 
are so frequently seen floating across a 
clear blue summer sky — lot him apply 
the larger of the stumps, and, with a 
motion conforming to the curling out- 
lines of the clou(i, remove the sky- 
paint. There is room hero for great 
artistic display ; indeed it is nearly the 
only stage in the whole course of paint- 
ing a photographic transparency in 
which artistic taste can be shown. I 
have seen a transparency-artist point a 
common match with a penknife, wrap 
round it a bit of thin washleather, and 
in less than a minute pick out clouds 
in a picture, which no amount of pro- 
tract^ labour could have improved 
upon. I called it “ genius ” : he said 
there was no'genius in it, other tbm 
that which was the result of study and 
practice. In many cases the mere 
suggestion of a cloud proves effective. 
Let the upper edge be clean and sharply 
cut, and avoid the bad taste of bringing 
the cloud up near to the projecting tree 
or spire and then breaking it off sud- 
denly. Carry it boldly across the pro- 
jection, which quite ignore. The ad- 
vantage of doing so will be found when 
at an afterstage the colour is removed 
from the spire, by which the sky is 
thrown hack, the other being brought 
near. It is so easy to clean off the sky 
with the stump, tLit the tyro is often 
tempted to overdo his clouds ; hence 
he must be cautioned against tliis. I 
hav^ spoken of pure white fleecy clouds ; 
■at a more advanced stage he must try 
tohaok up thq silver ec^ of his clou^ 
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with a more materialistic colour. Fou 
this purpose a little Payne’s grey, 
warmed with rose madder very sparing- 
ly applied, will produce a good^ffect. 
It is not easy to impart a knowledge of 
cloud-making altogether by precept, so 
I would recommend the pupil to pur- 
chase a few well-painted slides, and 
.observe the special means employed to 
obtain such effects as are produced. 
The sky being completed, remove by 
means of the fine stump all paint from 
the distant hills, trees, spire, and 
indeed from every portion of tlie pic- 
ture except the sky. If there are 
distant mountains colour them with 
criu^on and raw sienna, or crimson and 
blue, according to their nature, keep- 
ing carefully to their outlines. Observe 
that no dabbing need be liad recourse 
to when painting the rest of the picture 
unless it be a subject in which there is 
a smooth, unbroken portion, sucli as a 
lake or the sea. As this is supposed 
to give a reflection of the sky, it must 
be painted in a similar manner. Ob- 
serve, also, that every portion of the 
picture must be pointed stronger and 
in brighter colours tlian would be the 
case were it a small picture wliich was 
to remain and be viewed as such, 
because by magnifying a 3-iii, picture 
up to 12 ft. the colours become attenu- 
ated by the act of enlargement ; there- 
fore the colours may be strongly ap- 
plied, in the certainty of their being 
toned down when projected on the 
screen. To return to the mountains ; 
while the distance is warm aud of a 
ruddy purple, keep the shadows cold 
especially in the nearer ones. When 
painting the mountains, avoid using 
the brush in such a way as to cause a 
ridge of paint to form an outline, but 
as far as possible work the brush from 
the margin inwards. By doing so, the 
sky is left undisturbed. This also 
applies to trees. For these a green is 
employed composed of gaqabc^ and 
Prussian blue. Tliis wfll answer for 
the greater number of subjects in 
which there is foliage ; but the addi- 
tion of crimson lake will be nec««ary 
to obtain such warmth as that asso- 
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ciatod with autumnal tints. There are 
some specimens of foliage which may 
be fittingly coloured by lake and gam- 
boge »lone ; but a judicious mixture of 
the colours mentioned will serve every 
purpose. It is not as if the painting j 
were being made on clean or trans- 
parent glass. Here the folif^e is com- 
posed of shades more or less dark, and, 
what is of importance also, of a ton6 
that may range anywhere between a 
warm ruddy brown and a cold black, 
according to the method adopted by 
the photographer in toning. And this 
renders it impossible to say definitely 
what pigments ought to be employed 
in painting them. If the foliage be 
sombre and heavy, the gamlwge should 
then predominate, Tliis applies also 
to a grass lawn or meadow. All that 
will be require<l for the trunk of a tree 
will bo to warm it up with burnt 
sienna, well thinned. (J. J. Houston.) 

{(i) When preparing photographic 
transparencies for colouring, do not 
treat them in precisely the same way 
as if intended to l)e used without colour. 
If you examine a fine slide, by any 
well-known maker, embracing rural 
scenery with much foliage, it will be 
found that whereas in nature the foli- 
age was green, of a more or less bright 
hue, in the photograj)!! it is many 
shatlos darker tlian it should be owing 
to the numlier and density of the atoms 
of the silver composing the foliage, this 
l)eing the case to such an extent as to 
prevent the green pigment from show- 
ing at all. 

This is quite a different matter from 
painting a photograph on paper or 
porcelain, for in these the blackest 
shadows or heaviest foliage can be 
lighted up at pleasure by the use of 
op^ue or body colours, or by mixing 
a little flake wlute with the transparent 
pigments which alone are applicable to 
transparency painting. But if, in a 
transparency, recourse were had to 
this procedure, it would make things 
worse than before, for the luminous 
equivalent of flake white when applied 
to paper is, in a transparency, the 
thinning of the deposited silver so as 


to allow more light to be transmitted, 
the touch of pure w'hite light given to 
form the highest light in the one find- 
ing in the other its equivalent in the 
complete removal of the image by the 
needle-|K)intor penknife, so as to leave 
nothing but bare glass. 

To one who has had some experience 
both in making and colouring trans- 
parencies, it is not difficult to obtain 
the best class of photograph for receiv- 
ing colours with eftect, although it may 
prove difficult to describe the charac- 
teristic features of such photographs. 
Perhaps the beat idea will lie conveyed 
by saying that it ought to \xi “out- 
lines,” and even its outlines should 
not be too dense. A very brief ex- 
jKisure and rather long development 
afford the keynote to the nature of 
the manipulations requisite to secure 
the tiest effect. 

Having obtained a suitable trans- 
parency, it must next l)e varnished. 
Some years ago I wlopted the use of a 
vaniiah cornixised of simdarac dissolved 
in methylated spirit. It gave a clear, 
bright film, and Ixith oil and water 
colours took to it nicely ; but I some- 
times had occasion — as every painter 
of lantern slides will liave to do more 
or less frequently — to pick out bits, 
and put in, or rather take out, touches 
of high light by means of the needle- 
point. I found, however, to my ex- 
treme dissatisfaction, that the collodion 
film would chip and break off round 
the spot upon which I operated, and 
that if I drew fine lines by my scratch - 
point they became jagged and broken. 
Being recommended to try white hard 
spirit varnish diluted with alcohol, I 
did so with a result even worse than 
before. Having read of the virtues of 
castor oil when added to a plain sanda- 
rach varnish, I tried it with excellent 
effect. 

I have also employed, with the 
greatest degree of success, a solution 
of albumen composed of the white of 
an egg beaten up with twice its volume 
of water together with 10 drops of 
ammonia. After the frothy mass has 
settled, the clear liquid is poured off. 
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’o use it the transparency is flooded 
?itli the liquid, which is then drained 
fif at one corner, and the picture im- 
uediately immersed in a tray of hot 
rater, the temperature of which is but 
ittle under the boilinpf-point. This 
oagulates the albumen, leaving it not 
nly of a glassy degree of brightness, 
lut modified in such a manner as to 
ender it unaffected by either water or 
il paints, while it is susceptible of the 
Qost delicate touches of another class 
if pigment, which I shall describe 
wfore concluding. 

The question now arises : What 
lass of colour is best for transparency 
Hinting — oil, water, or varnish ? Tliis 
annot easily be answered ; each has 
ts own advocates. They are all good 
n their way, and there are some trans- 
parency artists who employ them all 
5ven in one picture. As oil pigments 
ippear to enjoy the greatest amount 
af popularity, I will sj)eak of them 
[irst. Although nearly every dealer 
in lantern appliances keeps Ix^xes of 
jolours for sale, it will be advantageous, 
sspecially for the beginner, to purchase 
from artists’ colourmen, under their 
iefinite names, the various colours 
required. They are conveniently put 
up in tubes and are sold at a very low 
price — Ad. and upward. It must also 
Iw noted that only very few pigments 
can be employed, owing to the paucity 
of such as are quite transparent ; 
hence the expenditure for an outfit is 
very small. 

For blue, prusffum Hue forms the 
must useful among all the blue pig- 
ments, and one can get along very well 
indeed without any other, although 
there are some subjects in which 
Payne's grey comes in handy. There 
are other transparent blues, such as 
Chinese Hue and cyanine Uue ; but the 
Prussian is susceptible of such easy 
modification by the arlmixture of others 
that no other is really required. The 
best yellows are gamboge, Italianpink, 
and yellow lake. There is but little 
difference between the two last, al- 
though the former of them is probably 
the-^ore advantageous. T!he gamboge 
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is useful for foliage, and with a small 
proportion of prussian blue forms a 
good green. • Both raw and burnt 
sienna must be procured. The fiormer 
is useful in the representation of light, 
dry, sandy earth, dry roads, and light- 
coloured houses ; the latter is a very 
transparent brown of an orange tint. 
Both Vandyke brown and burnt umber 
are useful, but much less so in a 
photographic transparency than in 
other closes of work, because any 
subjects which were of these tones in 
nature will be represented so very 
darkly in the photograph as to require 
scarcely any colouring at all. Crimson 
lake and pink madder complete the 
list. The latter by itself dries very 
slowly, but by the admixture of megilp 
or mastic varnish its drying is quick- 
ened. This applies also to the Italian 
pink. A tube of lampblack, by which 
to render any portion more or less 
opaque ; a tube of megilp, for use as 
a vehicle ; and a lK)ttlo of mastic 
varnish and pale drying-oil, together 
with a few sable brushes, a palette, 
palette-knife, and large camel-hair 
brush complete the outfit. 

The most important piece of work 
in the painting of a lantern landscape 
being the sky, I close this article by 
describing how it is done, premising 
that I do all my painting upon a re- 
touching desk, which I find to answer 
this purpose rather better tlian the 
easels specially prepared for trans- 
parency painting. Let us imagine 
that the subject is a landscape, having 
about § sky, into which a tree, and a 
spire project upward. Mix on tliis 
palette a little burnt sienna and pink 
madder, and having chained a brush 
with this, draw it in streaks across 
the sky a little above the horizon, 
and then laying down the brush, dab 
it all over with the point of the first 
or second finger until it presents a 
uniform appearance. Never mind the 
fact that the paint has b^n carried 
over the tree and the spire ; it must 
be removed from them by a pointed 
piece of soft wood as the l^t operation 
of all. Next apply to the upper 
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portion of the sky some prussian blue, 
and in so doing rememl^r that there 
is no use whatever in hoping or at- 
tempIJing to make it (juite uniform by 
means of the brush alone. The finger 
is the all-potent instrument by which 
uniformity is secured, and “ dabbing” 
with it must be had recourse to. Bear 
in mind that the sky is of a deeper i 
hue at the zenith th^ near the hori- 1 
zon ; therefore let the dabbing be 
performed in such a manner as to 
retain more of the paint at the top, 
than lower down, the quantity being 
so attenuated by the time it descends 
to the warm layer already applied 
as to merge into it quite imperceptibly. 
The laying on of a uniform coat seems 
very easy to the onlooker ; but it is 
only by dint of several trials carefully 
made tliat success is attained. As 
the Ixiginner will probably spoil several 
skies Wore he succeeds to his own 
satisfaction, a soft piece of calico 
dipped in spirit of tur{)entine will be 
a useful aid to him during his noviti- 
ate. 

To complete the blending of the 
colours, and to obliterate the slight 
textural markings arising from the 
roughness of the finger tip, is the 
function of the large camel-h^ brush 
already mentioned. It must be 
whisked very lightly over the surface; 
and, if cleverly done, all surface aspe- 
rities will disappear, and the colouring 
look as if the gLiss were stained. 
Until the sky presents such an appear- 
ance the formation of clouds must not 
be thought of. 

(c) Some authorities consider water 
colours the best with which to colour 
lantern slides, but the work must be 
varnished with alcohol varnish to ren» 
der the colours transparent and fitted. 
For oil colours copal varnish is the beat 
vehicle, and to use this satisfactorily 
the oil must be got out of the colour, 
as much .as possible, this being done 
by letting the thick colour (from the 
tubes) rest on blottipg paper for a 
time. 

(/) For drawing and painting on 
glass for lantern slides first make the 
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design in lithographic ink, worked dry 
in a cup, then diluted with spirit and 
a few drops of copal varnish. When 
the lines are dry water colours may be 
washed on, the water used for these 
lukving 4 parts gum and 2 ports sugar 
to each 20 parts water with a few drops 
of phenic acid to prevent mould. 
When dry and finished, the whole is 
varnished over with 9 drachms of white 
gum-lac dissolved in about ^ pint of 
alcohol. Warm the glass slightly 
before varnishing. The protection 
afforded by the varnish is not always 
considered necessary when a cover glass 
is used, but the varnish assists in giving 
transparency. 

{g) Water colours for slides should 
be as transparent as possible, the fol- 
lowing being suitable, cochineal car- 
mine, madder carmine, Berlin blue, 
yellow lake, vegetable green, bumt- 
sieuna. In^an ink for black. Be 
sure keep dust from the work, as every 
particle will be visible on the enlarged 
picture. 

(A) The glass for the slides must be 
very carefully selected ; it should be 
plate glass cut to the size of the object 
glass in the magic lantern in which it 
is used. It must be entirely free from 
air bubbles, and streaks of any sort ; 
even the best plate glass has a rough 
and a smooth side, which can be found 
out by passing the hand over its surface 
and BO detecting any unevenness. As 
any irregularities v^l interfere with 
the smoothness of the colour to bo laid 
on, the smooth side of the glass must 
be CEU*efully marked and used in all 
the plates. 

A flat palette is a necessity for oil 
colours ; but for water colours, a 
I palette with a rim to keep in the tints 
is the best. A palette knife is re- 
quired for mixing together oils, colours, 
or varnishes, but is not wanted for 
water colour slides, except to take out 
larger lights. A maul stick to keep 
the hand from touching the wet 
painting, can be made by covering one 
end of a light but firm cane with wool 
so as to form a round knob, and tightly 
binding the wool over with wash 



62 


Lanteen Slides : Painting Slides. 


leather, notching a groove in the cane 
to render the binding string quite 
secure. 

For brushes, red sable are best, 
being stronger in their hair than black 
sable or camel-bur, and they have a 
firmer and finer point than either of 
the others ; the brushes should bo en- 
closed in flat tin, one of every ((5) size. 

DablKjrs are made by the amateur 
from round camel-hair brushes ; one 
of eacli of the 6 sizes is used. The 
points of the round brushes must be 
cut ofl‘ as sliown in Fig. ;i2, the dark 
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lines show the part of the brush to Ixj 
retained, the white space within the 
spots the portion to be cut away. In 
order tb»t the ends cut should be 
rounded, they must be burnt to shape 
after cutting, by being held in the 
flame of a candle. They must be 
twisted and turned round and round, 
so as to shape them to the proper form. 
When this is attained, clean off the 
traces of burning from them by rubbing 
them well with the finest sand paper. 
, 'When the slide is painW, it 
requires to be mounted in a frame. 
These frames are made of wood ; 
mahogany is generally selected, but 
deal will answer all the purpose. The 
three shapes for these frames are 
square, oblong, and round. - The wood 
i^ould be about } in. thick, and where 
the gl|8s is to be inserted, the edge 
should .be bevelled or have a rabtet 
on onbside, the glass should be slipped 


in on this side, and a tiny steel or 
brass lim laid over it to keep it in its 
place. In choosing the wood for these 
fram^, select only that which id per- 
fect in groin and has no knots. 

Paint slides by lamp or candle-light 
as, being intended for exhibiting by 
artificial light, it will be seen at the 
time of painting whether the right 
eflect has been produced. 

Commence operations by drawing a 
j)erfect outline of the picture on a piece 
of piper, which is laid under the glass 
as a guide. When a much larger 
picture than the size of the slide is 
to be copied, as long Jis the promi- 
nent features of the picture are seized 
upon, the eflect is attained, and one or 
two accessories will look better than a 
quantity crowded into a small space. 

Should any inaccuracies be found 
when the outlining is finished, the 
colour can be removed by the knife. 
When all the corrections are nunle, and 
the outlining is judged comiflete, it 
must Ihj fixetl to the glass by washing 
all over its surface* a varnish made of 
Canada lialsam, diluted freely with 
turpentine. Having completed the 
outline, fixed it with varnish and 
rubbed up the glass well, proceed to 
the second painting. 

Moonlight subjects can be rendered 
pleasing if the appearance is given of 
the clouds moving, or rather sailing 
past the moon. This is managed by 
having two pieces of glass where the 
sky is painted. The wooden frame 
will have to be double on one side, to 
contain the fixed piece of glass, and 
the other to form a groove for the 
movable piece to rest on. Upon the 
fixed glass the moon is painted and a 
light sky without clouds. The movable 
piece of glass is on^ a narrow strip, 
just sufficient to hold the clouds. 
Fleecy and dark clouds should be 
paint^ upon it in such a manner as 
sometimes to allow the mcyin to be 
feebly visible, at others partly or com- 
pletely obscui^. Make these clouds 
as uzdike each other as the narrow 
strip they are on will allow. Do not 
leave large spaces in between, and let 
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the strip they are imintcd on be of a will look as if it were l)eing well-shaken. 
go(Kl length, so os to give greater (‘Artistic Amusements,’) 
variety. Have a thin piece of wood The Use of Aniline Colours. — (a) 
fixed the end of the strip, to serve Obtain some sample boxes of different 
as a handle, and when the slide is being aniline colours, such as methyl violet 
oxliibited insert the strip of glass, and B, naphthol yellow S, naphthol red, 
push it slowly along. orange 2, l^ht green S.F., bismarck 

This is only an amateur contrivance, brown, methylene blue B, palatine 
but will answer several purposes, espe- , scarlet, vesuvine brown, and sorbin 
cially whenever some small objects are red ; these are put up in jxjwder form, 
required to move straight along and and for use must be diluted with hot 
disappear, while the larger part of the water, and allowed to cool. Half a 
picture remains stationary. A ship as salt-spoonful of jx)wder is sufficient 
in full sail c»in be dmwn across a sea- to make an ounce of liquid <lye. The 
piece by this contrivance. methylene blue is very strong, and 

Fig. 33, known as the lever slide, only half the alxjve quantity of powder 
is used when the motion of the mov- is needed ; it is an excellent colour for 
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able piece of glass is to be up and skies. Transparent coh)ur8 matle by 
down, and not revolving, and is par- Giiuther Wagner may also be used ; 
ticularly useful for comic slides. Thus these can be obtained in liquid form 
a dog killing a rat is depicted in the in small bottles costing 6d. each ; 
act by using the lever slide. Paint there are twenty-four different colours, 
the dog with the exception of his head those most useful for the special pur- 
and neck, and all the requisite sur- pose being Vandyke brown, neutral 
roundings, upon the fixed glass, and tint, Indian red, olive green, sepia, 
upon the movable one his head and and deep green. Both the aniline dyes 
neck with the rat in his jaws. When and the albumen colours are found to 
fixing the slide in the lantern, be be perfectly transparent. A good 
careful that the neck on one glass is sable brush is necessary ; a Winsor 
quite joined to the shoulders on the and Newton No. 6, costing Qd . , is all 
other, and that the colouring of the that is needed, from the very finest 
animal is 'exactly similar on both work to washing, in skies. A small 
glasses. By working the lever up and porcelain palette and a cheap retouch- 
down, as shown by the dotted lines in ing desk complete the outfit. These 
the figure, the h^ and neck of the colours do not show brush marks and 
dog will be in motion, and the rat are more suitable for lantern slides 
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than water or oil colours. (Rev. H. i 
Mudie Draper in ‘ Focus.’) 

(b) Until recently, coloured lantern 
slides were invariably painted with oil 
or water-colour pigments ; but the 
success of the three-colour process 
with stained films has again drawn 
attention to the use of aniline dyes as 
suitable materials for tinting trans- 
parencies. Hitherto the chief objec- 
tion to anilines has been their fugitive- 
ness, and this instability would un- 
doubtedly l)e a serious drawback if it 
could not be prevented ; but with 
improved chemical preparations, such 
as are obtainable to-day, it is possible 
to get a variety of colours tliat will 
stand the test of many years* use in 
a lantern without fading. 

I have some confidence in advising 
amateurs to try aniline colours, for 
the use of which the following few 
and simple directions may be of 
service : — 

1. The slide to be coloured should 
be placed on a sheet of ground-glass 
held in the opening of an ordinary 
retouching desk. 

2. With a large brush charged with 
water and a drop of ox-gall, wash the 
film over the whole surface. This 
will remove any greasiness and prevent 
blisters, which would otherwise occur 
if only a portion of the film be worked 
upon without previous wetting. 

The film should now present a dull, 
moist surface without actual wet, and 
be capable of absorbing colour without 
any tendency to overrun the Iwun- 
dfmes. See that no loose hairs from 
the brush are deposited. 

3. Dilute the colour, if too strong, 
and get depth by repeated washes, 
except for smaU patches, which 
may be put on full strength, but no 
wai^ should be so dense as to clog 
details. 

4. As a rule, the density of the 
slide itself will yield the blacks, but 
occasionally they may have to be 
assisted by colour. There is no satis- 
fteto^ black amongst the aniline dyes, 
therefore, for- branches of trees, black 
boots , on figmre studies, and similar 


small items, gum-water colour may Iks 
used with advantage. 

5. If the slide be too pronounced 
in colour, soaking in water will remove 
the excess, though this should not bo 
necessaiy with ordinary care. 

6. Dissolve the powder colours in 
boiling water, not in cold water, and 
keep them in small Iwttles. About 
six or seven colours will be ample. 

7. For fine details use a magnifying- 
glass. 

8. Test each slide in a lantern before 
showing it in public. 

9. Work with two brushes, one 
chafed with colour and the othei 
moistened with water for softening 
the colour, or for absorbing and remov- 
ing any colour tliat has been accident- 
ally put in the wrong place. 

10. Work quickly, and do not let 
drops of colour remain on the film 
before spreading where wanted. 
(Walter B^slmw, in the ‘ British Jour- 
nal of Photography,') 
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Lead Burning. 

The l^rocoss of lead burning or auto- 
genous* soldering consists merely of 
heating the edges of the lead (which 
require to be joined) until they melt 
or fuse one into the other. The edges 
of the two pieces of material, whea 
melted to this extent, readily become 
incorporated, the same as if two por- 
tions of molten lead were poured to- 
gether. Therefore the object to l)e 
attained in this work or process is 
simple enough, but the actual process 
or mode of doing it requires both 
skill and care l)esides some suitable 
apparatus. 

Lead burning is done without any 
description of solder or other foreign 
material ; and as a rule no dux is em- 
ployed. For roof work and for several 
other purposes burning is preferable 
to soldered joints in strength and in | 
lasting qualities. When the operation 
is successfully performed, the work is 
stronger than when soldered, for all 
parts of it are alike, and will expiind 
and contract evenly when heated. 
Solders often expand and contract 
more or less than the metals which 
they unite, and this uneven contract- 
ion and expansion of the metal and 
solder may tear the joint apart. 
Another objection to soldering is that 
the solders oxidise either more or less 
freely than the metals, and weaken the 
joints, as is the case if leaden vessels 
or chambers for sulphuric acid are 
soldered with tin. Tin being so much I 
moi^ freely dissolved by the acid than | 
the lead, soon weakens or opens the 
joints. It is particularly with the 
many leaden vessels and chambers 
used in the preparation of chemicals 
that lead burning is specially useful. 

* Tb(>re is nothing that can be considered of 
an autogenous nature in this work. It is nut 
a correct name, though largely quoted. It 
might also be said that lead ** burning” is an 
incorrect term, for the lead is not burned, but 
only fused or melted where the Joint is re- 
quired. In the original method of horning j 
lea4 there was no flame employedat all, molten j 
lead being poured on to the seam and after- 
wards trimmed off. ‘ 

3 


The apparatus required in the per- 
formance of this work consists chiedy 
of two things. The first is generally 
known as the lead-burning machine, 
though it is no more nor less than a 
suitably constructed vessel for the 
generation of hydrogen gas.f The 
second is a bellows or other device for 
delivering ordinary atmospheric air 



under a light pressure. The two 
things together form a means of making 
a superior blow-pipe flame. 

F^. 34 illustrates in section the 

t The machine makes hydrogen ^ on the 
spot close to the work, and it can be readily 
moved as required. however, ordinary coal 
gas can be obtained on the premises, this conld 
be used with a suitable burner, and with the 
bellows for the air supply. Or, again, the 
cylinders of compressed gases would be superiot 
to all, if the plumber lived or was working 
near a town where they can be conveniently 
recharged as required. Ilie machine, however, 
has the advantage that It can be used for weeks 
or longer periods without removal from the 
job, as the materials for charging it can he 
easily obtained. 


V 
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form of machine ordinarily used, and 
which id oondidered to be free from 
the many failings that the earlier 
machines brought to light. This con* 
sists of an upper and a lower lead vessel, 
the upper one open at top (or with a 
loose cover), the lower one being gas 
and water tight, except for the neces- 
sary openings provided. About 5-lb. 
sheet lead is used for those (with burned 
seams and joints), though the stronger 
the better, except for the weight in 
transporting the machine. Between 
the upper and lower vessel is a space 
containing another small vessel as 
illustrated. It is highly desirable that 
the machine have a wood case, or any 
means may be adopted to prevent it 
becoming cold ; if not, the sulphate of 
zinc which is formed will become 
crystallised, stopping the pipe and 
causing other troubles. When left 
charged, but out of use, even for an 
hour, it is best to keep it in a warm 
spot ; and at night, or for longer 
periods, the li({uid contents must be 
discliarged, and the whole interior 
rinsed out with warm water. 

The upper vessel, it will be seen, is 
a plain cistern with a pipe leading from 
the bottom, and it needs no further j 
description. The lower vessel has a 
grated or perforated false bottom, 
standing on legs made of pieces of 
lead pipe ; also a door or opening 
by which access can be had from 
the outside for chai^ng, an empty- 
ing hole at bottom closed by a cork 
(a brass cock would not last long 
here), and two pipe connections. The 
space above the false bottom is nearly 
^led with scrap zinc, which is inserted 
tbxmgh the hand hole on the outside, 
tte door of which hole is afterwards 
made secure. The upper vessel is 
charged about three-parts full with oil 
of vitriol (sulphuric acid) and water, 
in the proporiions of one of acid to 
teven or eight of warm water (always 
adding the add slowly to the water), 
M&d this immediately makes its way 
into the lower chamber by the pipe 
ehoT^ep. ' . , 

As soon as t6& dilute wud reaches 


the zinc,* a chemical action sets up, 
giving off a volume of hydrogen gas, 
which will pass up through th^ pipe 
P into the small vessel B (c^ed a 
wash-bottle), and thence out to the 
jet. The wash-bottle vessel is kept 
half-full of clean water, so that the 
gas, as generated, has to pass through 
water and become reliev^ of certain 
impurities it would otherwise have. 
There ar6, however, a large number 
of home-made machines in use, in which 
the washing vessel does not figure at 
all ; while many that liave it are not 
kept charged with water. 

The passage of gas from the lower 
chamber to the jet, as just explained, 
occurs when the cock is open and the 
gas required for use. When the cock 
is cloB^, the generated gas collects in 
the upper part of its vessel and gathers 
I force until it gradually drives the acid 
liquid up the pipe, which delivered it, 
bfi^k into the upper vessel. This is 
claimed as an advantage for the ma- 
chine illustrated, for when not in use 
fora short period the acid liquid is 
driven out of the generating chamber, 
and active generation of gas then 
ceases, until the gas-cock is opened 
again. Let it be noted, however, that 
too much reliance must not be placed 
on this, for it is found that after the 
liquid comes back into the upper vessel 
gas follows it with some force, which 
is not only wasteful but decidedly 
dangerous to anyone near enough ta 
be splashed or have the acid thrown 
upon him. It is never safe to stand 
close to or over a machine with open 
top. Some recommend a heavy lead 
perforated cap being placed over the 
opening of the pipe in the upper 
chamber, and it is well to provide 
this. 

When the machine ceases to gene- 
rate gas it may need acid and water, 
or the zinc may have been dissolved. 
It is more usual thou^ to find 
carelessness the cause of failure, 

• The gas-cock reqaires to be opened for a 
momoQt when charging, that the air In the 
chainb<‘r may etcupe. If this is not done the 
t add cannot enter. 
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and this generally takes the form of 
allowing the machine and its contents 
to l)ecome cold so that pipe and parts 
are choked with cryshillised sulphjite. 
The chemical process in the macliine 
is accompanied by heat, and this should 
be retained by a warm casing of wood, 
or wood and felt. Another cause of 
failure is the liability of the zinc 
becoming coated with sulphate, if the 
machine is carelessly tended. It is 
not necessary to remove the zinc when 
the niiichine is out of use, but after 
the acid liquor is emptied out the zinc 
in its chamber should be well rinsed 
with warm water. Warm water is 
also the remedy when the zinc becomes 
coated, but in some cases it takes an 
hour or two, with three or four changes 
of water, to dissolve the crystals and 
get the macliine in working order 
again. 

The acid tliat is purcbised varies 
in strength, and the profKirtion of 
water may vary as much jis from 4 to 
1 to 8 to 1. This, however, is quickly 
discovered by practice, as is the mo- 
ment for rechaiging also. The size of 
the machine may lie about 9 in. wide 
by 2 ft. 9 in. high. The upper vessel 
should take, say 2 gal. of liquid. It 
is far from economical in materials or 
trouble to have the machine small. 

The bellows, for the air supply, are 
recommended by some plumbers, 
while others consider them trouble- 
some. With a bellows there has of 
necessity to be a mate or lad to work 
them, and if lie is unskilled or careless, 
it is quite impossible for the burner 
to do his work well ; there is also 
some risk, as will be explained directly. 
"What generally has the most favour is 
an air vessel, as Fig. 35. This is a minia- 
ture of the gas-holder of a gas-works, 
but in this case it contains air only. 
It is a cylinder working within a 
double cylinder, the latter having 
water between its two walls. The 
inner wall or cylinder can be dispensed 
with, so that water fills across the 
whole lower space, if desired, but this 
means a large bulk of water, which 
may h{jbve to fetched from a distance, 


and it makes the vessel very heavy to 
move, if only for a few feet. The 
vessel would also need to be stronger 
to sidmit of being moved at all when 
full of water. 

The chief detail of the vessel is the 
valve at top. This can be made of 



Fig. 36. 


any form, a simple door will do, and 
if necessary a piece of thin sheet 
rubber will make it air-tight. If a 
door, then a weight or load must be 
placed over it to keep it closed. This 
lower cylinder might be 3 ft. high by 
1 ft. 4 in. external diameter, with 
Ijjf-in. or 2-in. water way. The upper 
working cylinder would be 3 ft. 4 in. 
high by 1 ft. 2 in. diameter, ai d for 
these sizes a load of about 40 to BO lb. 
on top will give a nice stream of a r. 

The burner consists of a breeches- 
piece, with cocks, as Fig. 36, one leg 
taking the tube from the hydrogfen 
generator (the machine), and the other 
taking the tube from the air vessel. 
From the breeches-piece a single tube 
proceeds and delivers the mixed hydro- 
gen and air at the jet. The jets can 
be had of various sizes for difierent 
works, but it is necessary that the 
F 2 
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nipples be kept free from injury, as inj; outdoors or in draughty places it 
toomuchiuiportancecamiotlwattached will be found necessary to sliield the 
to the sharpness and form of the flame, flame by a tul)e over the nozzle, or 

other means best luited 



Fio. 36 


for the conditions. 

There now remains some- 
thing to l)c said as to the 
care needed in using the 
machine. It is necessary to 
point out that hydrogen, 


Fig. 157 illustrates a working flame. 
The hydrogen flame is much longer 
and wavy before the air is turned on. 



Fig. 3?- 


Figs. 38 and 39 also show the flame 
at work, one on an upright lap seam, 
the other on a flat lap. With a butt 
seam, a piece of lead can be used as a 


though incombustible by 
I itself, is highly explosive when air 
I is mixed with it. The gas we burn at 
‘ our gas taps is hydrogen (carrying car- 
l)on jiarticles), and while it is confined 
|x> the gas holder, or the service pipes, 
it is harmless. When, however, it 
issues from gas-buniers it mixes with 
air (the oxygen of the air), and com- 
bustion takes place freely. If it issues 
from the burner long enough without 
light being applied t<i it, we get a mix- 
ture of hydrogen and air which is no 
longer harmless but will explode with 
great force when a light comes near. It 
would be the same if by any means air 
was forced into the gas holders so, 
that they and the service pipes were 
chaiged with mixed hydrogen and air 



Btdok of solder would be ; or, what is (in suitable proportions) ; for immedi* 
often done, a strip of lead is laid over ately any one applied a light to a 
the secun and burned at both edges as burner there would be a disaster, the 
if it was a seam with two laps. All mixture being combustible and in- 
smisoes wMch have to come together stantly burning back along the services 
<M)e ad|^ upon must be newly scraped and mains to the gas holders, where 
Inight ^tnd clean, and it is equally the climax would occur, 
import^ tha1^ ,^ey be quite dry both The burning apparatus consists of a 
at the ioint aand MMn.r it. When Work- gas-holder and a ohamber f ull of air 
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wliich are coimected together by rubber 
tubes.* Both have tlieir gaseous con- 
tents under pressure, and when the 
cocks <)f the breeches- piece are opened 
the fact of their both exerting an out- 
ward force will prevent their mixing 
except ill the single tube and burner 
where they ore intended to mix. It is 
when the pressures in the machine and. 
the air supply differ to some extent 
tliat one or the other may got a mix- 
ture. If bellows are used a novice or 
careless blower can do it, or a bellows 
with defective valve can introduce the 
fault. The machine, it must also be 
noted, does not generate gas at the 
same pressure from first to last, but 
as the charge of acid completes its 
work, the pressure will decrease. 
This, however, must be noticed by the 
operator. The operator must be care- 
ful (it is an index to his carefulness) to 
shut oil’ the gas-cock at the machine 
whenever he stops burning, even if 
only for a moment. This care is per- 
haps not so necessary when an air 
vessel is used, as this does not cease 
blowing, but it is when an assistant is 
working a bellows. It should, how- 
ever, always be done, and if the 
machine with the cock on it is out of 
reach, it is a good plan to introduce 
another cock just below the gas-cock 
on the breeches-piece. The two regu- 
lating cocks on the breeches-piece are 
seldom closed, for once the plumber 
gets these nicely regulated to give a 
good flame he does not touch them 
again, unless further regulation is 
needed. It is only ordinary care that 
is needed in working a l^id-buming 
apparatus ; there are no special risks 
or trouble. It may be added in con- 
cluding this paragraph of precautions, 
that the likeliho^ of air getting into 
the gas-generating chamber and 
making an explosive mixture there 
b greatly reduced, if not quite obvi- 
ate, Igr the proper use of the wash- 
bottle B, in Fig. 34, for if this is 

* The gas from the machine, if it escaped 
Into a atnall room, would also be a soorcu of 
danger if it escaped long enough to make an 
oxploaivo mixture. 


charged with water as shown, no air 
could well pass from the gas -tube to 
the gas-generating chamber, nor could a 
flame flash by this obstacle. This wash- 
bottle is much neglected and often 
empty. In America it is often called a 
fire-trap. If water is in this vessel the 
risk of getting an explosive mixtureany- 
where but at the burner must lie with 
the aii*-vessel. If this is a bellows the 
risk is a real one, but if it is a weighted 
holder, as Fig. 36, no gas can get into 
it, owing to the steady powerful stream 
of air tliat is passing from it when the 
cock in the air pipe is open. In con- 
cluding this detail of the subject, if an 
explosion should occur and vitriol is 
splashed on to the flesh, a solution of 
bicarl)onato of soda should be immedi- 
ately applied, or wasliiug-soda may be 
used, if the bicarbonate is not available. 
There is, however, no more risk with 
this appiratus than with hundreds of 
other machines used by mechanics, if 
ordinary care is used. 

As already stoted, it is important to 
see that all air is out of the tubes before 
attempting to light the gas, otherwise 
the flame may go back and explode in 
the tubes or the wash bottle. To 
be sure of this tho beginner can test 
the gas, and a handy test tube can be 
made by capping one end of a piece of 
J-iu. pipe, which should be about 
fl in. long. To test the gas, flrst 
open the gas-cock on the generator, 
then open the gas-cock on the mixing 
fork and let the gas displace the air in 
tho tubes, which it will do in about 
one minute. Now hold tho test tube 
upright with the open end over the 
blow-pipe tip for a moment until the 
gas h^ displaced the air in the tube. 
Then quickly place your thumb over 
the opening of tho test tube, which 
will keep the gas from escaping. Now 
shut the gas-cock on the mixing fork, 
and take the test tube to one side 
away from the generator, still keeping 
it inverted and closed, and bring it 
close to a lighted match or candle. It 
will light with a pop, and if it is free 
from air it will bum quietly down in 
the tube until the gas is exhausted. 
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Continue to test the ga« in this 
manner until it burns as deseribod, 
when it may be safely lit at the jet 
without fear of its burning back. This 
precaution is necessary only after 
opening and emptying the generator. 

It will be found that the generator 
evolves gas at a pressure greater than 
can be used on most work, and for this 
reason the flame will ai first be long, 
noisy and unsteady, but, as there are 
two cocks, the volume and pressure 
can be regulated to the requirements 


j When about to use the gas, open wide 

j the gjis-cock on the generator, and do 
any regulating of the flame with the 
gas-cock on the mixing fork. Chese 
cocks can have pieces of heavy wire 
brazed or soldered lengthwise of the 
I handles, so as to form lever handles, 
j This will allow the gas and air cocks to 
I 1)6 closed or opened by gently tapping 
t the levers, which is the best way to 
j secure a slight variation. To regulate 
them with the finger means constantly 
opening or closing them too much, and 


of the work at hand. To note the 
peculiarities of the flame, close the 
gas-cock on the mixing fork, until the 
flame is alx)ut 3 in. long. It will 
be of a pale reddish colour, and will 
burn steadily, the inner flame not be- 
ing as yet very well defined. Then 
open the air cock slowly, and when 
sufficient air lias l)een admitted the 
flame will be seen to shoot out sud- 
denly, and then shorten to about If or 
2 in. in length. It will l)e smooth, 
compact, and keen. If the correct 
quantity of air has been a<hnitted the 
inner flame will l)e plainly seen, and 
its |X)int where the greatest heat is Tsill 
be blue. This inner flame is known as 
the non-oxidising flame, and is the 
flame which does the work. The tem- 
perature of the outer flame is low, and 
its effect on the lead is to coat the 
metal with an oxide, and the lead 
though it runs does not uJiite. To 
demonstrate this, bring the point of the 
inner or non-oxidising flame to l)ear on 
a piece of sheet lead. It will fuse 
bright and clean, and will have a circle 
of grey oxide around it. Then quickly 
remove the flame, and the spot will 
remain bright. Now bring the flame 
to bear on the same piece of lead at 
Miother, spot, but keep the point of the 
inner flame at least f in. away from 
the lead. The lead will melt and flow 
together, but will be covered with a 
coat of oxide, and the union will not be 
perfect. Slowly withdraw the flame, 
’and before the flame is entirely re- 
^ moved the spot will be hejtvily coated 
‘iSrith thick blue oxide, under wliich 
ihe Idad will not unite. 


the result is that, in aildmg air, too 
much may be admitted, which will 
blow out the flame, making it neces- 
sary to turn off the air and light the 
jet again, an<l this opemtion may have 
to l)e repeated once or twice before the 
correct flame is obtained. 

Always turn on and light the gas 
before admitting any air, and when 
ceasing work, the air must be turned 
otf first. If this operation is reversed, 
an explosive mixture of gas and »«r 
may form in the tube with injury to 
the tube, if nothing else. 

When learning this work it should 
lie iniule a point to study the flame 
until the colour and form of the proper 
flame is understood. One of the great- 
est troubles that the beginner will have 
is the inability to regulate the flame 
to the requirements of the work. 
For instance, a flame that will work 
nicely on 12-lb. lead will bum holes 
in 4-lb. sheet l)cfore the inner flame 
gets to work properly. For this reason 
three different sizes of tips should he 
used. On 4-lb. sheet, the smallest 
tip should be use<l, and the flame before 
reducing shouhl not be longer than 
1 in., and when reduced the inner 
flame will only be just perceivable, but 
you can easily tell when it touches the 
leail by the metal fusing bright. If it 
j is desired to fuse 12-lb. sheet, the 
! in. tip should be substituted, and 
it will be found necessary ^;o have the 
jet of gas alx)ut 3 in. long, which, 
whenr^uced, will be about 2 in long, 
and show the inner flame quite 
I plainly. 

! Experiment (or experience) is neces- 



saiy to determine the size of the flame. 
The flame should l)e reduced to a size 
that will not melt the lead as soon as 
it toimhes it. It should, instead, be 
such that the lead has to Ikj heated 
first, and the fusing come gradually. 
In this way it can })e detonnined just 
what sized drop is required, aiul it 
allows plenty of time to place it just 
where it is wanted. This is imporbuit 
on upright setims, and very necessary 
on inverted work. It is not necessary 
to be so particular on horizonbil sejims, 
fts on seams in tliat position the result 
is assisted b^^ gravity. The lead drop 
that is melted from the upper lap can- 
not do otherwise than unite with the 
under lap. It must he remembered 
that in shirting a scam you have cold 
lead to fuse, and after the first drop is 
shirted the lead in its vicinity will be 
heated almost to the melting point, 
and it will be seen that the lea(i runs 
at the approach of the flame for the 
next drop. 

One of the most important things to 
impress on the learner is not to hurry 
the work. Hurried work moans holes 
burned in the sheets, holes whioli are 
difiicult to patch. The old saying 
“more haste less speed,” can well lie 
applied to leari burning. Sufficient 
time must be allowed for one drop to 
set before attempting to place the next 
drop. Time spent on practising at the 
bench is time well spent, as many 
little details that cannot be brought to 
the beginner’s attention here will lie 
learned in that way. 

Seams. — There are only two kinds 
of seams, viz. : the butt seam and the 
lap seam. The butt seam is used prin- 
cipally for joining horizontal waste 
pipes and in lengthening traps, or for 
any purpose where it is desii^ not to 
have the point of junction show. 
With this form of seam, the lead can 
be heated until fusion takes place 
nearly through the sheet. It is gener- 
ally desirable to add lead to the seam 
to make it as strong as the sheet it 
joins, unless the article is of such a 
size and strength as to allow of its 
being burned on both sides, which 


makes the strongest of seams. The 
sheet for butt sc;ims is prepared by 
rasping the edges of the lead sheet 
to bo joined straight and true, so that 
when the edges are brought together 
they will fit close everywhere. The 
edges are then shaved fora distance of 
J inch each side of the edge, making a 
seam ^ inch wide. When jointing 
heavier than 12 lb. lead the edge 
should be sliaved at an angle to form 
a deep V-shaped groove, and the seam 
is then made by adding lead to fill 
the groove. I'liis allows the fusion to 
take place nearly througli the sheet. 
The butt seam is the simplest form 
to burn, no matter in what position it 
is pkiccd. 

The lap scam is most commonly used, 
and of the two is generally to be pi'e- 
ferred. As it is not necesairy to cut 
and trim the edges true, it dispenses 
with any additions of lead, except in 
rare instances. It leaves one hand free 
to handle the sliave hook, and the lap 
can be dressed to fit any uneven sjwts. 
It also makes the next best seam to 
through fusing. By lap seaming, a 
tank can bo lined in aliout half the 
time required to butt seam the same 
article. 

The sheet for the lap seam is pre- 
pared, Eis its name indicates, by lapping 
one sheet; \ in. to | in. over the other 
sheet. Let the under edges be shaved 
clean, also the upper edge. Tlie lead 
required to make the seam is melted 
from the upper lap and is fused on the 
lower sheet. There is no reason why 
the lead at the point of juncture should 
not be made as thick as the original 
lead. This is the point to be aimed at 
in practising the work, and a reliable 
way of determining the strength of an 
experimental seam is to cut squarely 
across a finished seam, then bend the 
seam slightly. The thickness can then 
be noted. The beginner should f^tise 
the different seams, until the thickness 
of the joint can be told by the looks of 
the lead. A few days’ practice at the 
bench will soon train the eye to recog- 
nise good work. 

The only way to acquire efficiency is 
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by practice, sufficient practice being 
nece^eary to satisfactorily master the 
blow-pipe and flame, and in practising 
do not be discouraged, for it is work 
that has been done brfore, and can be 
easily done again. 

When the beginner first tries to 
make a flat butt seam, he should use 
pieces of sheet lead about a foot long, 
as strips of that length are much 
easier to prepare. The edges are made 
straight with a fine rasp which is held 
lengthwise and parallel to the edge to 
be trued. The rasp must l)e used 
lightly, or it will be apt to tear the 
1^, and BO leave it in worse condition 
tjhan before using it. The edge should 
then be gone over with the shave hook 
and cleaned. Next shave the top sur- 
face a distance of ^ in. each way from 
the edge, which will make a seam | in. 
wide when ‘finished. The edges are 
now butted together, and the sheets 
firmly secured to a board with a few 
tacks. The extra lead that is noces- 
saiy to add to make a full joint must 
be obtained from a strip of lead, which 
should bo about | in. square and shaved 
clean. 

The burning should be begun at the 
end of the seam nearest the operator. 
With the point of the inner flame melt 
off a drop from the lead strip, and have 
it fall squarely on the seam just 
slightly in advance of the point of 
fusion. Follow it up with the flame, 
placing the point of the inner flame 
directly over the edges of the seam, 
which is almost under the lead drop. 
As soon as fusion commences on the 
lead seam, the melted drop will flow to 
the bright ^t and immediately unite 
with it. The flame must then be 
quickly removed, and the drop be 
trowed, to set. 

• The ^op will cool immediately upon 
the flame being removed from contact 
with it. It is not necessary to wait 
for any specified time, but if the flame 
is allowed to play constantly on the 
sheet it is apt to get overheated and 
when in that condition it takes veiy 
Httle^heat *to make the lead run like 
water! To avoid this the flame should 


be lifted clear of the seam for an in- 
stant after each drop has been formed. 
Now melt off another drop and let it fall 
as before, only it should lap on tl^ pre- 
vious drop about one-half its diameter. 
Secure it to the seam as before. This 
operation should be repeated until the 
seam is completed. This form of flat 
seam should be well practised, as it 
makes the beginner familiar with the 
blow-pipe flame. Practice certainly 
should not cease, until the flame can be 
brought to the lead without burning 
holes through it, this being a thing 
that will probably happen at the first 
trials. 

It is not usual for the butt seam to 
be used on upright work if it is at all 
large, as it is a difficult matter to make 
an upright butt seam that will stand 
the test. If a finished seam was cut 
into short pieces, an examination of the 
severed ends would show many weak 
places that appeared to l>e strong, the 
reason of this is that the heat necessary 
to fuse through the load will cause the 
lead to run from the seam and leave a 
gap, or at least, a tliin place. 

To practise upright butt seams, pre- 
pare the work as just described for flat 
seams, but let the sheets be securely 
tacked to a board wliich can be sup- 
ported in an upright position. The 
burning is begun at the bottom of the 
seam. The flame should be shortened 
considerably, os the fusing is required 
to take place somewhat slower tlian 
with flat seams, for in upright or in- 
verted seams gravity has to be over- 
come, and the operator must liave 
plenty of time between the commence- 
ment of brightening and the actual 
fusing to drive the melting drop to 
the required position. The blow-pipe 
is held so that the flame strikes the 
seam squarely and at about a right 
angle with the sheet. When fusion 
starts the flame should be drawn 
quickly towards one side, and if the 
lead is at the proper temp^ture the 
melted drop will follow the point of 
flame, and as it comes in contact with 
the adjoining edge, it will propra-ly 
unite. It is not necessaiy to add lead 
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to tViese Beams of tener tlaan at intervak 
of 6 or 6 in., or, as often as the lead 
shows signs of weakening, when it may 
be adfted by holding the lead strip 
against the lead sheet and slightly 
al)ove the flame. The melted drop 
will unite with the sheet and can then 
be driven to any desired position. 
Tliis seam will show the characteristiq 
lends, but they will lie nearly level 
with the lead sheets, and if a scratch 
cloth be rubbed over it, nearly all 
tnices of the seam will be removed. 
To make a really strong seam it must 
be gone over with the flame at least 
twice, for after fusion of the edges 
takes place the flame can be used 
quite strong without fear of the lead 
running from the seam, Do not cease 
practising this seam until it is nearly 
perfect. 

The horizontal butt seam is seldom 
used in a general way, but it has to be 
occasionally made. To pnictise this, 
prepare the sheets and tack them 
securely to the board, as previously 
described. The board is then placed 
in position with the butted edges hori- 
zontal. The flame should strike the 
sheet nearly square. The edge of the 
upper sheet should be heated first, and 
as it brightens, the flame should be 
directed on to the edge of the lower 
sheet. If properly done, fusion will 
at once take pl^e. The object sought 
is to get a light fusion between the 
two sheets before attempting to burn 
the lead clear through the seam. If 
this is not done, the lead will run from 
the upper sheet and cause holes, or at 
least will seriously weaken the upper 
sheet. After fusion is once obtained 
it is a simple matter to go over the 
seam a second time, which can then be 
fused through without much danger of 
burning holes through the sheet. 
Lead can be added in the same manner 
as in upright seams, if required. 

The Inverted BvU Seami is used for 
jointing waste pipes which conduct 
acid from tanks. Those pipes are 
usually in a horizontal position and 
the seams must be burned in place. 
The most difficult part of a seam is in 


starting it. When fusion has once 
taken place, the rest of the seam is easy. 
The seam is prepared the same as 
described for other butt seams. Care 
must be taken to have the edges butt 
close, and the blow-pipe flame must be 
made as short as possible and still melt 
the lead. The point of the inner flame 
is placed squarely on the seam. Both 
edges must be heated at once. If the 
I edges begin to brighten, and do not show 
an inclination to fuse, the flame should 
be drawn quickly to one side, and the 
melted drop will follow the point of 
flame and unite with the adjoining 
edge. This seam, in common with 
other butt seams, should be gone over 
the second time to assure a perfect seam. 
It is difficult work to add lead to the 
flat inverted seam, but when necessary 
it should be done by burning the end 
of the lead strip to the seam. The 
strip is then melted off, leaving a drop 
of lead affixed to the seam, which can 
then be drawm to the requires! spot 
with the flame. The finished inverted 
seam shows pits upon examination of 
the reverse side of the sheets. These 
are caused by overheating. The ope- 
rator will often be surprised at the 
inverted butt seam showing a remark- 
able fulness. This is accounted for 
by what is just stated. The lead upon 
the application of the heat, runs from 
the upper or back side of the sheet 
and forms a very full seam. For that 
reason the inverted butt seams 
always appear strongOT than they 
really are. 

Tlw Lap Smm is most commonly 
used for practically all purposes. 
When the beginner becomes proficient 
with the blow-pipe, no trouble will bo 
experienced in making lap seams that 
will show, when cut, a joint equal in 
thickness to the sheets that are joined. 

Lead sheets for flat lap seams are 
prepared by shaving clean the exposed 
edges ; also the surhices where the 
sheets touch each other. The upper 
edges can then be shaved for a distance 
of I in. each side of the lap. The 
sheets should be lapped ^ to f in., 
according to the weight of the metal. 
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It will be understood that light sheets 
will not r(i(|uire as large a lap as heavier 
sheets. The object of lapping is to 
leave the sheets practically as one 
piece, to effect which the load is melted 
Wm the upper sheet. It may be 
roughly allowed that 12 lb. sheet 
should be given a ^ in. lap, while 
20 lb. sheet needs in. 

The flame for lap seams is brought 
to bear squarely on the edge of the 
upper slieet with a slight slant in the 
direction of the under sheet. When 
the edge has brightened to almost 
fusing point, the flame should be 
diverted quickly from there to the 
lower sheet. If the metal is suffi- 
ciently hot, the melted drop will follow 
the point of the flame, and at once fuse 
with the lower sheet. This process 
is repeated, advancing J in. to J in. 
each time, according to the thickness 
of the sheet. The smaller the piece 
taken at the time the better. Even 
skilled operators do not attempt lar^e 
pieces, see Fig. 88. 

In making a horizontal lap seam the 
procedure just described, in preparing 
the lapped edges, should be followed. 
The lap is arranged that the edge of 
the upper sheet shows upwards, and 
the flame is directed downwards on to 
this edge, the same as would appear 
if the right side of Fig. 39 was the 
top of that illustration. As the drop 
commences to melt, it will have a 
tendency to flow downwards, but at 
that moment the point of the flame 
should be directed to the back or under 
sheet, which wijl brighten at once, and, 
by directing the flame for another 
moment on the drop, the two will at 
once unite. 

The inverted lap seam is usually 
oonsidered as difficult as any, although, 
“with sufficient practice, the operator 
finds it as easy as the others. Let the 
flame be as ehort as possible, and apply 
it at a slight angle from the upper 
^ towards the lower sheet. Good prac- 
* tioe is to have an upright piece of work 
, which is .bent over at right angles to 
uiakQ part of it an inverted seam. 
Fir8t'T>um the seam up the upright 


piece to the angle, complete the angle, 
then go along the inverted piece. 
When a man can do tliis reasonably 
well, he is ready to undertake any 
work that may be given to him. 

In making burned joints to lengths 
of pipe, or for lengthening traps, etc. , 
the butt seam is commonly used. 
First, with a drift plug and a dresser, 
get the pipe ends (juite true in round- 
ness, then rasp and shave the ends 
that they may butt true together. If 
it is possible, let a thin piece of card- 
board, or stiff thick paper, be rolled 
to go inside the pipe at the joint, as 
this will prevent le^ getting through, 
or rough edges being formed. Assum- 
ing the pipe to be fixed horizontally, 
the burning should be started on the 
under side and then proceed upwards 
on both sides, finisliing at the top. 
If practice has been had with flat and 
upright seams, no difficulty will be 
experienced with the pipe. No lead 
need be added, unless a hole is made. 
With a hole on the underside, it will 
bo found necessary to melt a piece of 
lead at a higher point, then, with 
the flame, make it flow down to the 
hole. 

In the case of heavy pipe, requiring 
a joint that will withstand pressure, 
the “ burned-through ” butt joint is 
used. To do this the outer ^ges of 
the pipe ends are bevelled, so that 
when they come together a V-channel 
is formed into which lead is melted. 
For good work only about half the 
thickness of the pipe is bevelled, leav- 
ing lialf — the inner half — flat to form 
a true butt joint to this extent. This 
part is then burned together in the 
ordinary way, after which the 
channel is filled with added lead 
burned in. 

In making lap seams in pipes, tees, 
etc., the burning is done exactly the 
same as lap seams with flat work, but 
the initial preparation is difl^rent. In 
making a lap joint with pipe the same 
process is followed, in preparing the 
ends, as when a copper-bit or a blow- 
pipe solder joint is to l)e effected. One 
end of the pipe is opened out with a 
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tan-pin, or with a drift-plug one size 
larger tlian the pipe, while the other 
end is rasped and shaved to a long 
bevel fedge which will slip into the 
opened end. Having shaved all parts 
clean as with a lap joint, the burning 
is commenced and finished as already 


explained. 
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Leather. 

DYEINft, STAINING AND JAPAN- 
NING, AND MISCELLANEOUS 

RECEIPTS. 

Chamois Leathers.— Ordinary 
wash-leather, which will be the most 
familiar instance to most readers, is 
miule from the inner split of sheep- 
skins, often called “sheep linings.” 
The skin, after lieing deprived of its 
wool by the fellmonger, is limed for 
a short time to plump it tolerably, 
and in this state is split into two 
tliicknesses by a machine which draws 
the skin over a steel straight-edge 
against a straight blade to which a 
rapidly reciprocating motion is given 
by an eccentric. The grain split, 
which, curiously enough, is consider- 
ably the larger of the two, is used for 
tlie manufacture of the thin fancy 
Icjithers so often used for bookbinding 
and portfolio work, while the lining 
goes for wash-leather. It is first 
freed fi'om Him; by bmn drenching, 
and the l(H)se and fatty layer whicli 
exists in the centre of a sheep-skin is 
removed with a sliarp knife on the 
beam. The skins are then placed in the 
“ stocks ” or fulling-mill, which is used 
for the softening of dried hides, and 
pounded till a pirt of the moisture is 
eva|K)ratcd, and the fibrous structure 
has liecomo somewliat hxisc and open, 
sawdust being generally added to 
fjunlitate the process. Oil is now 
abided in small quantities, cod-liver 
oil of a crude sort being generally used 
ill this country, though on the Conti- 
nent, whale oil and other mjirine oils 
are frequently sulwtituted. The oil 
is gradually absorbed by the skins, 
replacing the water, wliich evaporates, 
the skins being occasionally hung up 
for a short time exposed to the air to 
facilitate the operation. When the 
water has been entirely expelled, the 
skins lose their original limy odour, 
and .acquire a peculiar mustard-like 
smell due to the oxidation of the oil. 
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They are now somewhat loosely packed 
in a box, where they heat rapidly 
from continued oxidation of the oil, 
and must be taken out and exposed 
to the air at intervals to prevent over- 
heating and consequent injury, since 
the oxidation of drying oils takes place 
so rapidly as in many cases to produce 
spontaneous combustion. During this 
heating process, much pungent vapour 
of acrolein is given off, the colour of 
the skins changes to a pronounced 
yellow, and the tanning process is 
complete ; but it still remains to rid 
them of the superfluous oil. In the 
old English process this is accomplished 
by washing with warm soda solution, 
by wliich the oil is partly saponified 
and partly emulsified so that it can be 
washed out. In France, where the 
oxidation takes place more gradually, 
the skins being freely exposed to the 
air by han^ng frequently during the 
stocking process, and the final oxida- 
tion being also accomplished by hang- 
ing in warm rooms, the oil is much 
less viscid, and a large portion of it 
can be removed by dipping the skins 
in hot water, and then wringing or 
hydraulic pressing. The oil pressed 
out in this way constitutes the pure 
moeUo7id4gra8,OTprcmUrctorsc, which, 
after mixing with tallow and other 
cheaper fats, constitutes the degras of 
commerce so much esteemed in curry- 
ing. The oil obtained in the English 
way by washing out with soda, and 
afterwards acidffying the solution, is 
known as sod oil, and is much less 
esteemed, but as some English cha- 
moisers now work in a way very little 
difft^nt from the French, and obtain 
their oil by pressing, it is hard to see 
why it should not be equal to the 
."French product, if properly used. 
White wash-leathers are made by 
bleaching in the sun, the skins being 
moisten^ with water and the alkaline 
fot-liquor obtained in washing out the 
remaining oil ; or the bleaching is 
accomplished by oxidising agents, such 
^as permanganate, followed by treat- 
. jnei^ with sulphurous acid to remove 
the mancranese neroxide formed ; or 


by sodium peroxide. Oil loathera are 
the only ones except chrome leather 
which will stand the action of hot 
water, and indeed immersion in hot 
water is constantly used on buff leather 
to shrink or “tuck ’'the leather so 
as to make it thicker and more com- 
pact. 

. StainingandDyeingLeather. 

There is a difference in staining and 
dyeing as will be noticed in the fol- 
lowing. Aniline dyes are now mostly 
used for the latter, but until their 
use was properly understood, they 
gave very uncertain results. Much 
depended on the tanning, as, for in- 
stance, a dye and formula that gave 
good results with morocco were found 
to give quite different results with 
Russia leather. 

Staining . — ^This is most applicable 
with dye-liquors prepared with decoc- 
, tions of the dye-woods, a sufficient 
I depth of colour being obtained by re- 
peated applications of the liquor, 
while dyeing, which usually means 
the dipping of the leather in dye-liquor, 
is more applicable for aniline colours, 
because a more even colouring is ob- 
tained. If aniline colours be laid on 
with a brush, it is seldom easy to get 
a uniform colouring or shade, as these 
dyes have a great affinity for organic 
substances, like leather, and immedi- 
ately an aniline dye touches the sub- 
stance it colours it at once, so that a 
single brushful of liquor will give an 
uneven effect, deepest where the full 
brush first touches and lighter where 
the nearly exhausted brush leaves the 
surface. If these dyes must be used 
as stMns, that is, applied with a brush, 
then the work must be quickly done 
with fully charged brushfuls of liquor, 
so as to quickly get sufficient to float 
the skin all over before any part has 
absorbed too large a proportion of the 
dye. 

The following process .would be 
adopted to stain a goat or deer skin, 
tanned for morocco leather. 

It is a good plan, after cleansing the 
dye table, to brush the table over with 
a decoction made by boiling crushed 
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linseed in water (and straining it), 
this liquor being equivalent to a coat 
of mucilage. It causes the skin to 
cling to the table, which prevents its 
slipping, and afterwards admits of the 
table l^ing cleaned of all dye stains 
by simple washing with hot water. 

To prepare for staining, have all 
the liquors ready in bowls, one for. 
the dye liquor, one for the mordanting 
fluid, another the “ striker,” and a 
fourth of cold water. It is better to 
have a rubber tube from a tap for the 
cold water, as running water is desir- 
able for removing superfluous dye 
liquor from the stained skin. 

Lay the skin flesh-side down on 
the table with the head towards the 
loft hand, and moisten it with a sponge 
dii)ped in clean tepid water. To en- 
sure the moisture being evenly dis- 
tributed, go over the skin with a glass 
‘ ‘ slicker ” to press out all superfluous 
water. When tins is done, the mor- 
dant is applied. A mordant does 
not always have a chemical effect on 
the colour, it often being used to 
ensure that the dye liquor strikes 
more readily and evenly, and so en- 
sures a uniform shiule. With mo- 
rocco leather, there are some dyes 
that do not require a mordant at all. 

Apply the mordant with a large 
hair brush and lay it on all round the 
edges first, then zigssag across the 
middle. After mordanting half a 
dozen skins and laying aside over a 
trestle to allow the mordant to pene-, 
trate, take the skin first done and, 
after wiping tlie table clean, lay it 
on as before. Next apply the dye 
liquor in just the same way as the 
mordant was laid on. One coat of 
dye liquor is given each mordanted 
akin, commencing with No. 1, then a 
second coat, and a third and fourth 
as required. 

A “ striker ” is a fluid which is 
applied to a dyed (or stained) skin to 
modify the* colour or tint (sometimes 
it is a mordanting fluid) and it is ap- 
plied after the staining. 

When the work of colouring is thus 
completed, all superfluous dye is 


washed off with water. Water is 
poured on and the dyed surface 
brushed, or, it is better to let 
water run on the skm from a tap 
or hose. When this is done, the 
remaining water is “slicked” off, 
uiilesB the formula states otherwise, 
and finally the skin is hung in the 
drying loft. The sun must not be 
allow^ to shine on the skin whilst 
drying. 

The dried stained skins next go to 
the finisher, who gives a gloss to the 
coloured surface. For morocco skins 
that have been stained with dye-wood 
liquors it is prepared as follows : Take 
21 oz. curd soap, 2} oz. pure hog's 
lard, and 3^ oz. crystallised carbonate 
of soda, and boil them in as much 
water as will dissolve all ; then mix 
in 21 fl. oz. of decoction of flax seed. 
This quantity will finish a gross of 
skins. The liquid is laid on lightly 
with a sponge, allowed to dry on, and 
then dry rublMjd lightly with a piece 
of flannel. The slans are then ready 
for the market. Should the finished 
skins be somewhat stiff, they can be 
softened by laying them in damp pine 
sawdust. Let two skins be laid grain 
or coloured sides together, so that only 
the flesh side touches the sawdust, 
then cork-board them. 

Dyditg Morocco Leather with Aniline 
Cdom-s . — This is an easier process than 
staining, and, in the hands of a prac- 
tised dyer, the very finest results are 
obtained. Owing to the rapidity with 
which aniline dyes colour leather, it is 
best to work with two or three baths 
of various strengths. One chief reason 
for this is that if one bath of full 
strength is used for the finst bath, the 
resultant colour will have a bronze 
hue, which is not removable and whicli, 
in most cases, is considered to quite 
spoil the effect. By using two or 
three solutions, commencing with a 
weak one and ending with one of full 
strength, a more uniform colour is 
obtained, with greater brilliancy. 

For general use with morocco leather 
that is to be dyed with aniline colours, 
the mordant is tannic acid (8 oz. add 
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to 1 gal. of water). Or a mordant of 
Bumacli liquor of the same strength 
may be used. For alkaline dyes sul- 
phate or phosphate of soda, 1 part to 
100 of water, is used. 

In dyeing (that is dipping) morocco 
skins, it is the rule to put two skins 
together, flesh side to flesh side, and 
sew the edges. They are treated in 
this way with the result that only one 
side of each side is dyed, which is all 
that is necessary, and a considerable 
saving in the dye liquor is eflected, as 
the flesh sides, if exposed, would 
al)sorb a de<d of liquor. A certain 
amount works in between the sewed 
edges a few inches, and dyed skins can 
generally be recognised by this. 

The process is as follows ; Apply 
the mordant to each skin ; the jjair is 
thrown overa pole, and the mordanting 
of about six more pairs follows. Then 
take the first pair and examine them to 
see if the mordanting is properly done. 
Too much of the lujuor must not be 
left, and if, on pressing the grain side 
with the thumbnail, Ihjuor exudes, 
the skin should be lightly slicked to 
remove excess mordanting liquid. If, 
on pressing the thumbnail asexplained, 
the part pressed shows up lighter than 
the other part, then the skin is suffi- 
ciently mordanted. 

After the mordanting is properly 
done, take a pair of skins and dip 
these in the weakest solution of dye 
liquor, and work about until uniformly 
coloured. Then lift them out, and put 
them in the second or medium strength 
bath, and after working a few minutes 
pass them into the third and full 
strength bath. Work them about in 
this until the desired colour is obtained, 
little practice is needed to decide 
e cblour, as the tint is darker while 
wet than when the skin has dried, 
therefore a deeper tint must be allowed 
to the skin, when it comes from the 
last bath. 

When the colour required is ob- 
tained, no time should be lost in 
swining’the skins in or under plenty 
4 ){ ^ter to remoyo superfluous dye. 
If . deft in the last bath too long, the 


troublesome bronze hue will be ob- 
tained, and the same applies, if the 
skins, when taken from the bath, are 
not washed quickly. After washing 
put the skins to dry. 

In dealing with the second pair of 
skins these should be first put into 
the second bath, then into the third 
bath, finally into a newly prepared 
bath of the full strength. This is 
necessary for uniform colouring, and 
is the most economictil method. The 
dye baths should be used at aiwut 
80° to 90° F., all through the dyeing, 
and it is a good plan to put a small 
piece of leather through all the pro- 
cesses before commencing with the 
skins. 

In finishing these skins they may be 
first softened with damp pine-wood 
sawdust as already mentioned, then 
boarded with a cork arm-board and 
finally given a coat of finishing gloss, 
as de8cril)ed under staining. A differ- 
ent material, however, is used for the 
gloss, usually some secret of the ope- 
rator, but a good finish for aniline 
dyed morocco skins is prepared as 
follows : — 

Put some new milk in a stoneware 
jar, and place this on a hot plate or 
liefore a foe that the heat may curdle 
the milk. This will take several 
hours. Strain off the curds and wash 
these in hot water until the water 
shows no sign of milk and is neither 
acid nor alkane. When this is done — 
and it must be done thoroughly — dis- 
solve the curds in liquid ammonia and 
stir until the whole is like cream. 
This is the desired finish and it is 
applied to the dyed leather with a 
sponge and when dry the leather is 
r^y for the market. If at all stiff 
after drying, soften by hand Bli<^mg, 
this does not effiu^ the gram like a 
machine. 

Patent, Japanned, or Ena- 
melled Leather. — The^ are terms 
used to designate those leathers, 
whether of the ox, the horse, the calf, 
or the seal, which are finished with a 
waterproof and bright varnished sur- 
face, similar to the lacquered wood- 
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work of the Jai^nese. The term thus treated the frames are put into a 
“ enamelled ” is generally used, when rack in a drying closet and dried at a 
the leathers are finished with a rough- temperature starting at 80°F. and rising 
ened or grained surface, and “patent” to 160” gradually. The air should re- 
or “japanned” are the terms used, ceive its heat from steam pipes, not 
when the finish is smooth. Though from a stove. 

generally black, yet a small quantity After drying, the ground coat just 
of this leather is made in a variety of referred to is pumiced to smooth the 
colours. * surface, and is then given two or three 

(1) For boots, shoes and light goods, coats of enamelling varnish which con- 
seal-skin (the skin of the common sists of prussian blue and lampblack, 
hair-seal) is used ; while for harness boiled with linseed-oil and (after re- 
and similar work bullock hides of any moval from the fire) thinned with tur- 
heaviuess may be used. pentine. The thinning makes it suit- 

The tanning process is that com- able for flowing evenly over the surface 
monly known as “ union,” being a of the coated leather. It is applied 
mixture of oak and hemlock barks, with a brush and each coat is dried. 
Previous to tanning the soaking, un- then pumiced and rubbed with tripoli 
hairing, liming, etc,, are done in the powder, l)efore applying the next, 
usual way. When the tanning is about The last coat is, of course, left un- 
one-third done, with heavy liides, a touched. The leather is now ready 
buffing is taken off and is then split for market. 

into three layers. The top or grain Another recipe for the varnish is 2 
side is reserved for enamelling in fancy oz. vegetable black, 9 oz. prussian blue, 
colours and for special uses. The 90 fluid oz. of raw linseed-oil. These 
middle is largely used for carriage are boiled together as-already explained, 
trimmings and parts of harness, the and then thinned with turpentine, 
flesh side for shoes and similar pur- Enamel varnishes should be made 
poses. The tanning is then completed and kept several weeks, in the same 
by subjecting the liquor to a gambier room as the varnishing is done, so as 
liquor instead of the bark liquor. to be always in the same temperature. 

Wlien the splits are fully tanned, (2) Leather destined to be finished 
they are laid on a table and scored, in this way requires to be curried with- 
then stretched in frames and dried, out the use of much dubbing, and to 
After drying each one is covered on be well softened. The English prac- 
one side with a compound as follows, tice is to nail the skins, thus prepared 
this being to close the pores of the and quite dry, on large smooth boards, 
leather and make a surface suitable for fitted to slide in and out of stoves 
the varnish. maintained at a temperature of 160° 

Take 14 lb. of raw linseed-oil, and to 170° F. (71° to 77°C.), coating them 
add to it 1 lb. dry white-lead and 1 lb. repeatedly with a sort of pamt corn- 
silver litharge. Well mix, then set to posed (for black) of linseed-oil, lamp- 
boil, stirring constantly until the mix- black, and prussian blue, well ground 
ture is thick. A little should be tc^ether. Each coating is allowed to 
spread on a sheet of iron or china, and dry in the stoves before the next is 
if it dries into a tough elastic sub- applied. The number of coatings 
stance like rubber, in 16 or 20 min- vanes with the kind of skin under 
utes, it is ready. This compound is treatment, and the purpose for which 
put on one»side of the leather while it it is intended. The surface of ev^ 
IS in the frame. For a second quality coat must be rubbed smooth with 
enamelled leather (not the best patent), pumice ; finally , a finishing coat of oil 
chalk or yellow ochre is added to the varnish is applied, and, like the pre- 
above mixture while H is boiling, or ceding coats, is dried in the stove, 
while fluid before using it. When ! The exact degrees of diyness and 
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flexibility, the composition of the 
paint, and the thickness and number 
of the coats, are nice points, diflicult 
to describe in writing. This branch 
of the leather industry, so far as it 
relates to calf 'Skins, is carried on to a 
larger extent, and has been brought to 
greater perfection, in Germany and 
France than in England. In the 
former countries, the heat of the sun 
is employed to dry some of the coat- 
ings. The United States have also 
lu^ught this style to a high degree of 
excellence, especially in ox-hides. 
There, use is made of the oils and 
spirits obtained from petroleum, and 
without doubt French and German 
emigrant workmen have materially 
assisted in attaining this high standard. 
Leather finished in these styles is used 
for slippers, parts of shoes, harness, 
ladies’ waist-belts, hand-bags, etc., and 
has now maintained a place amongst 
the varieties of leather for a long 
period of years. (Spons’ ‘ Ency’.) 

(3) The first coats of the japan for 
patent leather are made with hnseed- 
oil and prussian blue, boiled together 
fur some hours ; the last coat of var- 
nish with linso^-oil and lampblack, 
similarly boiled. Each coat is sepa- 
rately dried at a temperature of 160° 
to 180° F. (72° to 82° C.), and rubbed 
on the leather by the hand, the skin 
being nailed on to the surface of a 
board. The process is a very delicate 
one, and requires special knowledge in 
each part of the operation. 

(4) To Separate Sides of Patent 
Leaiker . — Patent and enamelled lea- 
ther will, if the glazed sides are placed 
together in warm weather, broome 
stuck together, and unless carefully 
separated, ^e leather will be spoiled. 

* The simplest and best way to separate 
sides is to place them in a drying or 
other hot room ; when hot, they can 
be taken apart without injury to the 
glased or enamelled sur:^. If a dry* 
ing^room is not accessible, lay the 
si^ on a tin roof on a hot day, and 
'*^thoy will soon become heated sufli- 
^eimSitiy to allow their being separated 
withcmt injury. Any attempt to sepa- 


j rate without heating to a high degree 
I will prove a failure. 

! (5) When the enamel of the leather 

has cliipped off, clean the parts well 
with fuller’s earth and water, and then 
apply varnish. In the first manufac- 
ture, the primary coat is made of pde 
Prussian blue and the best drying-oil, 
•boiled together. When cold, a little 
vegetable black is ground up with it, 
and after application to the leather, it 
is stoved at a gentle heat, and polished 
with a piece of fine pumice ; a second 
coat, which consists of the same var- 
nish with some pure prussian blue 
mixed with it, is then applied. There 
are also third and fourth coats applied, 
the last being made of 2 oz. pure 
Prussian blue, 1 oz. vegetable black, 
1 qt. drying-oil, with a little copal or 
amber varnish. Each coat is stoved, 
and rubbed with pumice. For the 
purpose of repairing, use all ‘ ‘ last coat,” 
stoving at a heat not exceeding 160° F. 
(71° C.) ; but take care that the pig- 
f- m^nts are carefully ground in the 
drying-oil, and don’t ^d the amber 
varnish till the third and lost coat. 

Russia Leather. — (1) The odour 
given to this leather by the Eussian 
curriers was long kept a secret, but it 
is now known, and ‘ ‘ Russia ” leather 
is now made in many countries. 

The skins used are goat, laz^ sheep, 
calf, cow and steer hides, and the 
preliminary operations of soaking, un- 
hairiug and fleshing are done in the 
usual way. The skins are then put to 
swell in a mixture of rye-flour, oat- 
flour, yeast and wit. This mixture is 
made into a paste with water, and then 
thinned with more water, sufficient to 
steep the skins in. For 100 skins take 
22 lb. rye-flour, 10 lb. oat-flour, a little 
salt and just sufficient yeast to set up 
fermentation. The steeping of the 
skins in this mixture takes two days— • 
until they are swelled up, after which 
they are put in a solution of willow 
and poplar barks, in which they re- 
main eight days, being frequently 
turned about. The tanning is after- 
wards completed by putting the hides 
into a tanning liquor composed of 
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willow and pino bai-kH, eijual pirts. 
They remain eight days in this liquor, 
then a fresh liquor of the same kind 
and strength is made up, and after the 
liides are hardened and split, they are 
again steeped in this for a further 
eight days. This completes the tan- 
ning. 

The next process is to cut the hides 
down the middle, from hejid to tail, 
into sides. These are scoured, rinsed 
and dried by dripping, and then passed 
to the currier. He slightly divmpens 
the dry sides and puts them in heaps 
or folds them together for a couple of 
days to temper. They are then im- 
pregnated with a mixture of two-tliirds 
birch oil, and one-third seal oil. 
This is applied on the flesh side only 
for light leather, and on both sides 
for heavy leather. The leather is then 
“set out,” “ whitenal ” and well- 
boarded and dried l)efore dyeing. 

For Russia-red colour, a de(5oction 
of sandal-wood alone, or mixed with 
cochineal, is used. This dye liquor is 
applied several times, each coat being 
allowed to dry iKjfore the next is 
applied. A brush is used for this, and 
the dye is put on the grain side only, 
in Russia, the mordant used, before 
applying the dye, is a solution of chlo- 
ride of tin. 

To prepare the dye take 17 oz. of 
sandal-wood, and boil this for one hour 
in 6 quarts of water ; then filter, and 
dissolve in the filtered fluid 1 oz. of 
prepared tartar and soda. Boil the 
whole for one hour, and set aside a few 
days before using, 

When the dyeing is completed the 
leather is again treated with the mix- 
ture of birch and seal oils, applied to 
grain side with a piece of flannel and 
when the dyed leather is dry a thin 
smear of gum-dragon mucilage is given 
to the dy^ side to save the colour from 
fading. . The flesh side is smeared with 
bark tan juice and the leather is then 
grained for market. 

(2) This is tanned in Russia with 
the bark of various species of willow, 
poplar, and larch, either by laying 
away in pits or handling in liquors, 


much like other light leathers, the 
lime Ijeiug first reuuweil by Iwtiiig, 
either in a drench of rye- and oat- 
meals and salt, by dog <lung, or by 
sour liquors. After tanning, the hides 
are again softened and cleansed by a 
weak drench of rye- and oat-meals. 
They are then shaved down, carefully 
sleeked and scoured out, and dried. 
The peculiar odour is given by satu- 
rating them with birch-bark oil, which 
is rubbed into the flesh side with 
cloths. This oil is produced by dry 
distillation of the bark and twigs of 
the birch. The red colour is given by 
dyeing with Brazil-wood ; and the 
diamond-sliaped marking by rolling 
with grooved rollers. 

Much of the leather now sold as 
“Russia” is producetl in Germany, 
France, and England. It is tanned in 
the customary way, occasionally with 
willow, but more generally with oak- 
bark, and probably other materials. 
Economy would suggest the use of 
such materials, as from their red 
! colour, are objectionable for other 
! purposes, and therefore cheap. The 
I currying is in the usual manner, care 
being taken that the oil used does not 
strike through to the grain, which 
would prevent it taking the dye. 
The colour is given by grounding with 
a solution of chloride of tin (100 parts 
perchloride tin, 30 parts nitric acid, 
26 parts hydrochloric acid, allowed to 
stand some days, and the clear solu- 
! tion poured off, and mixed with 12 
[ volumes of water). The dye-liquor 
' may be composed of 70 parts rasped 
Bnusil-wood, 3 parts tartar, and 420 
water, boil^ together, strained, and 
allow^ to settle clear. The grounding 
and dyeing is done on a» table with a 
brush or sponge. The odour is com- 
municated by rubbing the flesh-side 
with a mixture of fish-oil and birch- 
bark oil, which sometimes contams no 
more than 5 per cent, of the latter. 

Brown Leather for Boot 
Uppers. — The greatly extended 
demand for known boots has made 
the particularB of staining the leather 
much sought after. The following 
o 
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recipe gives good results. The pro- 
cess is to first mordant the leather 
with }>ichromate of potash, then, l>efore 
this is quite dry, the dyo-liqiior is 
applied. If the colour dnes out too 
red a tint, a single application of the 
mordanting fluid will reduce it. 

To prepare the mordant, put some 
crystals of bichromate of potash into 
a pint of cold water. Let this remain 
one hour, but sliake it frequently. 
Then pour off the liquid from the 
undisBolved crystals and dilute this 
liquid with warm water until it is of 
a pale straw colour. 

For the dye-liquor, dissolve Bismarck 
brown in boiling hot water, 1 oz. to 
the gal. ; allow this to digest^one hour, 
then strain off the clear liquid from 
the tarry matter. This requires no 
further dilution, and is applied with a 
brush, as described under ** staining.” 

By varying the bichromate of potash 
solution, various shades of brown are 
obtained, but it should not be used 
too freely or the leather will l;)ecome 
harsh and liable to crack on the grain 
side when boarding. When stained, 
dry the leather in the Hha<le, and 
afterwards soften it by the use of 
damp sawdust and boarding, as ex- 
plrdned. For a chocolate brown, stain 
as described, then tone with a weak 
solution of green copperas in water 
(J to 1 oz. to a gal.). 

Blacking Brown L&Uher Boots . — 
All applications of brown polish that 
the boots may have had must be first 
removed, this being effected with a 
strong solution of washing soda, used 
hot. Rub until the leather is cleaned 
of all old polish. Make a weak solu- 
tion of green copperas (it must not bo 
strong), and d^ply one or more coats 
wi£h a brush untU the desired black- 
ness is obtained. When tliis is done, 
take some tallow (a tallow candle), and 
rub it into the leather, rubbing well 
until it is warm with the friction. 
The boots are then ready for the 
application of the ordinary blacking or 
boot polish; 

AdlSesive for Leather. — Take 
equal jiarts of ^qrdinaiy glue and isin- 


glass, put them in a saucepan, cover 
with cold water and let stand (cold) for 
a night, say 10 hours. Then lK)il up, 
and after seeing that the materials are 
perfectly melted, add pure tannin 
(tannic acid) until the mixture becomes 
ropy, having a consistence like white 
of egg. For using on leather, first 
gfet the two surfaces quite even, then 
buff them, and apply the cement warm 
to both surfaces. Rub the cemented 
surfaces together, then press tightly 
and allow a few hours to dry. This 
cement is considered capable of joining 
machine-belting without riveting. 
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Leather Cloth 

OR “amrrican” cloth. 

(See also WATEnriiooFiNO.) 

(a) As a su})stitute for leather, 
enam<ille(l cloth is now largely used^ 
where lightnoss and pliability are de- 
sirable. Having the appearance of 
leather, and nearly, if not quite, its 
durability, it is used where strength 
is not so important as a good appear- 
ance. In the covering of cjirriage tops, 
the upholstering of furniture, the 
covering of trunks and travelling bags, 
a gretit quantity is used, and it is also 
employed in garments, coverings, etc., 
as a protection from water.. The 
details of its manufacture are very 
simple. 

The foundation of the article is 
cotton cloth of the test quality, and 
generally made expressly for this pur- 
pose. The ck)th is taken from a bale 
and wound upon a largo cylinder pre- 
paratory to receiving its first coat. It 
is then passed tetween heavy iron 
rollers, from the top one of which it 
receives its first cojiting of composition. 
In many places the oovering is spread 
by a knife under which the web passes. 
The composition is made of linseed- 
oil, lampblack, rosin, and a few other 
ingredients, which are boiled together 
till they reach the consistency of 
melted tar. From tetween the cylin- 
ders it is carried to a drying frame 
made in the shape of a reel, and sub- 
jected to a high temperature in the 
drying-room, which is heated generally 
by steam-pipes. After the drying pro- 
cess it is given to workmen, who make 
all the rough places smooth by rubbing 
with lump pumice and water. The 
cloth is then passed through the same 
operations as before, rolling, drying, 
and rubbing, and this is repeated 3 to 
5 times, or flntil the requir^ thickness 
has been laid on. After the last scrub- 
IMng down, the fabric is taken to 
another department, thoroughly var- 
nished, and again passed through the 
heater. It now appears as a piece of 


cotton cloth, with one black side look- 
ing very much like patent leather. 
One step yet remains to be taken. 
The cloth is pissed between heavy 
rollers, which cover its surface with 
regular indentations resembling the 
grain of leather. It is now ready for 
the market. As many frauds are 
l)eri)etratetl in this article as in any 
other, manufacturers who desire to 
turn out a heavy material, first fill 
the cloth with clay, and the result is 
an enamel that will crack during the 
cold weather of winter ; or, in their 
endeavour to produce a cloth that will 
sbind a low temperature without 
cracking, they make material that 
will be sticky in summer. The poor 
quality is used in the cheap trunk and 
kig trade, but none but the test will 
do for the outside wear that comes 
ui)on carriage tops. (‘ Manufacturers’ 
Gazette.’) 

(/>) Dr. Ballard has some valuable 
remarks on this manufacture in one 
of his reiK)rts. The japan or enamel 
used for enamelling cloth or leather is 
usually prepared, he says, by boiling 
Prussian blue or jHToxide of iron in 
raw linseed-oil. At the Lejither Cloth 
Co.’s works at Stratford, the pots for 
making it, 16 in number, each holding 
150 gal., are set in brickwork and 
arranged along 2 sides of a building 
devoted to the purjK)se. The pots 
are enclosed in brickwork chambers 
having sliding iron shutters in front, 
which can be drawn down during the 
boiling. The fumes escape by pipes, 
and are drawn away by a fan, and 
delivered into the ashpit of the boiler 
of the works, for consumption, thus 
preventing nuisance. The pots are 
fired from the rear, and the enamel is 
allowed to cool tefore being ladled out. 

The manufacture of leather cloth 
(American cloth) and of table covers 
is carried on at some places on a very 
largo scale in extensive factories, and 
at others in much smaller establish- 
ments. The details of the operation 
may differ in different works, corre- 
spondingly with differences in the pre- 
cise article manufactured and the use 
0 2 
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to which it iw to i)o appliefl ; hut the 
eHaentifil featurcK of tlie husineas are 
the wiiuo ill all works. The euainelling 
of leather and piiatelMiard for the 
preparation of what is adlod “ patent 
leather ” and the peaks of military and 
other caps is a very similar prociess, 
but is conducted only in small estab- 
lishments. 

The enamel used at the smaller eshib- 
lishments is ordinarily purchased from 
persons who prepvre it ; but at the 
larger establishments it is usually made 
on the premises. Briefly, the process 
consists in laying on the varnish or 
enamel smoothly upon the cloth, etc., 
and then exjxising the varnislicd mate- 
rial to a high temperature in an oven 
or heated chamber. 

For the making of table-covers, the 
cloth is usually manipulated in conve- 
nient lengths, and the sftme is mostly 
the case when leather cloth is made 
in the smaller establishments for the 
covering of boxes and cabs. In the 
large establishments for the manufac-. 
ture of leather-cloth, the cloth is made 
in rolls of many yards in length. In 
some cases, the cloth undergoes pre- 
paration before the varnish is laid on, 
with the object of preventing imbibi- 
tion, and sometimes to impart thick- 
ness and substance to the article made. 
This preparation consists either in 
sizing the surface, and perlmps after 
sizing putting on a layer of paint, or 
in laying on at once a paste made with 
boiled linseed-oil, whiting, and water. 
When the surface thus prepared is dry, 
the varnish is laid on. When a long 
roll of cloth has to be varnished, the 
varnish is spread on by means of a 
machine adapted to the purpose, which 
puts it on smoothly and evenly as the 
cloth passes through it, and as the 
cloth leaves the noiachine it goes on 
directly to the drying chamber. When 
the cloth is varnished in lengths, it is 
laid upon a long smooth table, and a 
Workman lays the varnish on evenly 
hand, using for the purpose a flat 
iuktruttient or scraper. After being 
varnisBed, it is hung, up in a dpdng- 
room, the capf^ity of which varies, of 


course, with the size of the works. 
The larger estiiblishments have several 
such rooms, a considerable extent of 
the buildings Injing thus occupied. 
The room is heated to about 170° F. 
(77° C.) by means of steam-pii)e8 or 
hot-air pipes, or by means of heated 
air driven in by a fan, and is venti- 
lated by me.anH of windows, the sashes 
of which can lie opened, or by mains 
of an unpointed tiling to the roof. 
Much va|K>ur strongly impregnated 
with acrolein is ^ven off and fills the 
chamber, rendering the atmosjihere 
very irritating to nose, eyes, and 
respiratory organs. Some of the 
vajxmr condenses as a brown liquid on 
the walls and panes of tlie windows. 
It is a common practice to keep the 
windows closed at night, and to open 
them in the m«)rnings for the thorough 
ventilation of the room. In small 
establishments, instead of a lighted 
room, a small but sufficiently cajiacious 
dark chamber, more of the nature of 
an oven, heated in the sjime way or 
by hot-water pipes, is in use. The 
iron doors of such an oven ojien into 
the room where the varnishing opera- 
tions are carried on, so that the atmo- 
sphere of tliis room in which the men 
work is always more or less charged 
with irritating vapour. Such an oven 
fm this, if ventilated at all, is venti- 
lated by means of a pipe proceeding 
from it through the roof of the build- 
ing. 

The process of enamelling leather or 
pasteboard differs very little from thjit 
j of imiking table-covers. The enamel 
is laid on by means of the scraper 
before mentioned, and >>y rubbing it 
gently on by the hands of the work- 
man. The material is then heated in 
an oven such as has been described, 
but BO arranged that, the material is 
slid in horizontally' upon the sliding 
shelf on which the varnishing is per- 
formed. The varnishing and heating 
are repeated as often as may be neces- 
I sary to ensure the proper thickness of 
enamel. 

Brattice cloth, for use in mines, is 
made by covering coarse hempen 
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cloili oil Hi'doii with a cofii'He )»lack 
{Kiiiit or variiisli luatlo of Ixnletl oil 
aial laiupbbick. It iw then dried in a 
cliaiul»cr hejited to alxmt 120” F. 
(19” (h) by iiiejuib of bteani-pipes. 
The evolution of irritating vajwur is 
such that it is said that the windows 
have to be left open for ventilation for 
2 liours l>efore the workmen can enter 
to remove the cloth. 

Such trades as these, unless carried 
on with due precaution, are apt to give 
rise to ahiKJst intolerable nuisance. 
The two ordinary sour(;es of nuisance 
an; the manufac-turc of the varnish and 
tlu' escape of the pungcMit iicroloin 
vajK)urs from the drying-romns an<l 
ovens into the external atmosphere. 
In those works wher'c the only ventila- 
tion of the oven is into the workshop 
itstdf, when the oven door is opened, 
although tlic workmen suffer fiom the 
vapour more tlian they ought to do, 
the ncighbourlrood sullers less, jrro- 
bably because much of the vajrour is 
condensed by the cool air of the work- 
shop. The mode of preventing that 
jrart of the nuisance which proceeds 
from the manufacture of the varnish, 
has already been descrilred. At one 
woi'ks the nuisance proceeding from 
the escajre of vapmr from the drying- 
rooms has been thor-oughly obviatikl 
by carrying a 10-iu. iron pipe from 
within each room, at its outer wall, 
down the outside of the building, to 
a main underground flue, which enters 
the rimin flue of the Ixiiler furniuie at 
a point where the flame can reach the 
va|K)ur, and consume it before it is 
discliarged from the cliimney-shaft. 
A fan may be used to jissist the draught. 

(c) The varnish used in this work is 
almost invariably copil. 

(d) A recent patent for the manu- 
facture of leather-cloth shows that, in 
imitating the surface of leather, oils 
and varnish are dispensed with. A 
warm solution of gelatine is prepared, 
and to this is added an aqueous solu- 
tion of formaldehyde with the a<1diti(>n 
of tungstate of soda, castor-oil, gly- 
cerine and water glass. The chief 
effect is to make the gelatine insoluble, 


so that tlie surhice will be impervious 
to water or washing opemtions. This 
would dry with a modemtely dull sur- 
face and so liave more the ap^xiarance 
of leather and permit of embossing to 
imitete the grain. 

In another metluxl that serves well 
for com|)aratively small pieces of goods, 
sheets of glass are engiaved or other- 
wise prc|)are<l with the embossed design 
the finished cloth is to have, the fluid 
composition being then run on to the 
glass, and the cloth finally j)ressed on 
to this. When it has dried a little, 
the chith with tlie composition on it 
is peeled ofl“ the glass. 
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Lightning Conductors. 

General Rules Issued by the 
Lightning Rod Conference in 
1882, Revised by the Lightning 
Research Committee, 1905. 

Note. — The Obscrmitions of the Light- 
ning Meamroh Committee^ 1905^ 
are]printcd in italics. 

The points, and the rtnl to which they 
are attached, constitute the upper ter- 
minal, an important pirt of a lightning j 
conductor. Tliis upjHjr terminal may j 
bo constructed with one point; four or j 
more points, all of which should he ■ 
sharp. If constructed with more than | 
one point, there should l>e one central 
{wint, standing above the others about 
six inches. 

It is desirable to have three or more 
points beside the upper termiruil ; these 
points must not be attached by screwing 
alo7ie. The rod should be solid and 
not tubular. 

The number of conductors or upper 
terminals to be specitied will depend 
upon the size of the building, the 
material of which it is constructed, 
and the comparative height of the 
several parts. No general rule can be 
given for this, but the arcliitect may 
assume that the space protected is a 
cone liaviiig the point of the lightning 
conductor for its apex, and a base 
whoso radius is equal to the height of 
the conductor. Ho must, however, 
bear in mind that even an ordinary 
chimney stack,” when exjwsed, should 
be protected by an upper terminal con- 
nected with the nearest copper tape, 
inasmuch as accidents often occur 
owing to the good conducting power of 
fthe heated air and soot in a chimney, 
wliich, being unconnected with the 
earth, are strong elements of danger. 

The conductor is not to be kept 
from the building by glass or other i 
‘ insulators, but attach^ to it by fasten- 
ings of the same metal as itself. 

‘ Conductors should preferentially lie 
J&xed’down that side of the building 
whiob -is exposed to rain. They 


I should be firmly attached, but the 
I holdfasts should not Ije driven in so 
I tightly as ni»t to allow for the (jxpjin- 
sion and contraction consequent ufxni 
clianges of temperature, 
j To he fixed with holdfasts of tfu‘ same 

meUd iis the comiuctor in such a manner 
as to avoid all sharp angles. 

These, if of considerable size and 
importiince, should Lave a copper baud 
round the top, with copper points each 
about 1 foot long, at intervals of 2 or 
3 feet tliroughout the circumference, 
and the conductor should, where prac- 
ticiible, 1x3 conuoctetl with all Lmds 
and metidlic masses in or near the 
chimney. 

The rods above the band might he 
curved into an arch provided mth 
three or four points. It is preferable 
thit there shoidd be two lightning 
rods from the band carried down to 
earth. 

All vanes, finials, ridge ironwork, 
etc., should be connected with the 
conductor ; it is seldom necessary to 
interfere with these arcliitectural feat- 
ures by erecting upper terminals, pro- 
vided the connection be perfect. 

Copper, weighing not less than 6 oz. 
per running foot, either in the form of 
tape or ro{>e of stout wires — no single 
wire l)eing less tlian 12 B.W.G. 

The dimensions given hold good for 
main aniductors. ISubsidiary con- 
ductors for comiectmg nvetal ridging, 
etc., to earth may be irem arid of 
snudlcr gawje, such as No. 4 S. W.G. 
galvanised iron. The conductivity of 
the copper is unimportant, except ikal 
high conductivity is objectionable. Iron 
is for this reason much better. 

Although electricity of high tension 
will jump across bad joints, they 
diminish the efficacy of the conductor, 
therefore every joint, besides being 
I well cleaned, screw^, scarfed, or 
riveted, should be thoroughly soldered. 

To the height of 1 0 feei above the 
ground the conductor may be protected 
from injury and theft, by being en- 
closed in an iron pipe inserted some 
distance into the ground. 

The conductor should not be bent 
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abruptly round sharp comers. In no 
case should the length of the conductor 
between two points l)e more than half 
as long again as the straight line join- 
ing them. Where a string course or 
other protecting stonework will admit 
of it, the conductor may be carried 
straight through, instead of round the 
projection. In such a case the ho;[e 
should be large enough to allow the 
conductor to pass freely, and allow for 
ex{)anBion. 

The straightcr tlu' run the better. 
Better to take the rod (Mtdde projections 
than thro^iffh thc7u, keeping it away 
froni the structure. 

As far as practiaible it is desirable 
that the conductor be connected to 
extensive masses t)f mebil, sucli as hot 
water pij)es, etc., l)Oth internal and 
external ; hit it should be kept away 
front (xU. soft vieUil pipcs^ and from in~ 
tcrnal gas pipes of every kind. 

It is advisable to connect church 
bells and turret clocks with the con- 
ductors. 

It is essential that the lower ex- 
tremity of the conductor bo properly 
attached to a sheet of copi)er 3 feet % 
3 feet and inch thick, buried in 
permanently wet earth and surrounded 
by cinders or coke, or as many yards 
of the conductor as will be equal to 
the superficial area of the plate may 
be laid in a trench filled with coke. 

Before giving his final certificate, the 
architect should have the conductor 
satisfactorily examined and tested by 
a qualified person, as injury to it often 
occurs up to the latest period of the 
works from accidental causes, and often 
from the carelessness of workmen. 

The Lightning Research Committee 
(loth April, 1906), put forward the 
following practical suggestions ; — 

1. Two main lightning rods, one on 
each side, should be provided, extend- 
ing from the top of each tower, spire, 
or high clnmney stack by the most 
direct cdurse to earth. 

2. Horizontal conductors should 
connect all the vertical rods. 

(a) Along the ridge, or any other 
suitable position on the roof. 


(6) At or near the ground line. 

3. The upper horizontfil conductor 
should be fitted with aigrettes or points 
at intervals of 20 or 30 feet. 

4. Short vortical rods should be 
erected along minor pinnacles and 
connected with the upper horizontal 
conductor. 

6. All roof metals, such as finials, 
ridging, rain-water and ventilating 
pipes, inetiil cowls, lead flashings, 
gutters, etc., should be connected to 
the horizontal conductors. 

6. All large masses of metal in the 
building should be connected to earth 
either directly or by means of the 
lower horizontal conductor. 

7. Where roofs are partially or 
wholly metal lined, they should be 
connected to earth by means of vertical 
rods at several points. 

8. Gas pipes should be kept as far 
away as possible from the positions 
occupied by lightning conductors, and 
as an additional protection the service 
mains to the gas meter should be me- 
tallically connected with house services 
leading from the meter. 

The relative conductivity of the 
cheaper metals is given as follows : — 

Lejwl, 1 ; tin, 1 J ; iron, 2 ; zinc, 4 ; 
copj)er, 12. Copi)er is the best 
material of all the ordinary metals. 
As it is not liable to corrosion, and is 
very durable, it may be recommended 
as the most suitable for an efficient 
lightning conductor. 

It is absolutely necessary that a con- 
ductor be solid, pliable and durable, 
and not too costly' for general applica- 
tion. The only construction which 
complies with all these conditions is 
copper tape (variously called band, 
strip or ribbon). Therefore tape is in 
every respect to be preferred to rope, the 
latter being a series of thin wires 
twisted together in the form of a 
rope. 

An older form of conductor, now 
obsolete, known as “Spratt’s Patent,” 
is to bo found on some old buildings. 
It consists of copper wires plaited in a 
flat open mesh work, sometimes writh 
a zinc wire interlaced. This form is 
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^olutely dangerous, and should not • 

It is i!u[K>rt;uit to note, that when LITHOGRAPHY, 

nails are used for fixing the conductor The following are the principles on 
they must be of solid wrought-cojjjxjr which the art of lithography depends : 

, the facility with which calcareous 

Copper tape is made in several sizes atones imbilje water ; the great dis- 
to suit the varymg requirements, and position they liave to adhere to resinous 
practically in any lengths. u,nd oily substances ; and the affinity 

lietween each other of oily and resinous 
sulwtances, and the power they possess 
of rejjelling water, or alx)dy moistened 
with water. Hence when drawings 
arc made on a polished surface of cal- 
t^ireous stone, with a resinous or oily 
medium, they are so adhesive tliat 
notliing short of mechanical means can 
effet5t their septvration from it ; and 
whilst the other pirts of the stone take 
up the water poured upon them, the 
resinous or oily parts repel it. When, 
therefore, over a stone prepared in this 
manner, a coloured oily or resinous 
subsbmce is passed, it will adhere to 
the drawings made as alwve, and not 
to those parts of the stone which have 
l)cen watered. The ink and chalk used 
in lithography are of a saponaceous 
quality ; the former is prepared in 
Germany from a compound of curd or 
commtrti soap, pure wliite wax, a small 
quantity of tallow and shellac, and a 
portion of lampblacjk, all boiled to* 
gether, and when cool, dissolved in 
distilled water. The chalk for the 
crayons used in drawing on the stone 
is a composition consisting of the in- 
gredients al)ove mentioned . After the 
drawing on the stone hfis lieen executed, 
and is perfectly dry, a very weak solu- 
tion of nitric acid is poui-e<l upon the 
stone, which m>t only takes up the 
alkali from the chalk or ink, as tho 
case may be, leaving an insoluble sub- 
stance behind it, but lowers, to a small 
extent, that part of the surface of the 
stone not drawn upon, thus preparing 
it to absorb water with greater freedom. 
Weak gum- water is then applied to the 
stone, to close its pores and keep it 
moist. The stone is now washed with 
water, and tho printiiig-ink is applied 
with rollers, as in letterpress printing ; 
after which it is passed, in the usual 



89 


Lithography : Lithographic Stones — Ink. 


way, through the press, the processes 
of watering and inking being repeated 
for every impression. If the work 
is inclined to got smutty, a little 
vinegar or stale l)eer should he put 
intt) the water tliat is used to damp 
the stone. 

There is a mode of transferring 
<lra wings made with the chemical ink* 
on ywper prepared with a composition 
of paste, isinglass, and gamboge, which, 
being damjied, laid on the stone, and 
passed through the press, leaves the 
drawing on the stone, and the process 
above descrilied for preparing the 
stone and taking the impressions is 
cjirried into eliect. 

Lithographic Stones.— Stones 
are preiw-red for chalk drawings by rub- 
bing two together, with a little silver 
sand and water between them, Uking 
care to sift the sand to preventany large 
grains from getting in, by which the 
surface would l)e scratched. The upjwjr 
stone is moved in small circles over 
the under one till the surhice of each 
is sufficiently even, when they iwe 
washed, and common yellow stmd is 
substituted for the silver sand, by 
which means is procured a finer grain. 
They are then again wjiahed clean, and 
wiped »lry. It will Ikj found tliat the 
upper stone is always of a finer grain 
tiian the under one. To preijare 
stones for writing or ink drawings, 
they are rubl)ed with brown sand, 
washed, and rubbed with powderetl 
jmmice ; the stones are again wjished, 
and each jwlisheil sepirately with a 
fine piece of pumice or water Ayr- 
stone. Chalk c!an never be used on 
the stones prepired in this manner. 
Tlie same process is followed in order 
to clean a stone that has already been 
used. 

Lithographic Ink. — Tallow, 
2 oz. ; virgin wax, 2 oz. ; shellac, 2 oz. ; 
common soap, 2 oz. ; lampblack, ^ oz. 
The wax aad tallow ai’e first put in an 
iron sauce{)an with a cover, ai id heated 
till they ignite ; whilst they are burn- 
ing the soap must l)e thrown in, a 
small piece at a time, taking care tliat 
the first is melted before a second is 


put in. When all the soap is melted, 
the ingrctlients are allowed to con- 
tinue burning till they are reduced 
one third in volume. The shellac is 
now added, and as soon as it is melted, 
the flame must he extinguished. It 
is often necessary in the course of the 
operation to extinguish the flame and 
t^e the saucepan from the fire, to 
prevent the contents from boiling over ; 
but if any parts are not completely 
melted, they must be dissolved over 
the fire without being again ignited. 
The black is next added. When it 
is completely mixed the whole mass 
should lx; p)ured out on a marble slab, 
and a heavy weight laid upon it to 
remler its texture fine. The utmost 
csire and experience are required in 
making both the ink and chalk, and 
even those who have had the greatest 
practice often fail. Sometimes it is 
not sufficiently burned, and when 
mixed with water appears slimy ; it 
must tlien be remelted and burned a 
little more. Sometimes it is too much 
burned, by which the greasy particles 
are niure or less destroyed ; in this 
case it must l)e remelted, and a little 
more soap and wax added. This ink 
is for writing or pen-drawing on the 
stone. The ink for transfers should 
have a little more wax in it. 

Lithographic Ch^k. — Common 
soap, IJ oz. ; tallow, 2 oz, ; virgin 
wax, 2^ oz. ; shellac, 1 oz. ; lamp- 
black, I oz. Mix as for lithographic 
ink. 

Lithographic Transfer Paper. 

Dissolve in water } oz. gum tragacanth. 
Strain and odd 1 oz. glue and ^ oz. 
gamboge. Then take 4 oz. French 
chalk, ^ oz. old plaster of Paris, 1 oz. 
starch ; powder, and sift through a 
fine sieve ; grind up, with the gum, 
glue, and gamboge ; then add sufficient 
water to give it the consistence of oU, 
and apply with a brush to thin sized 
paper. 

Transferring. — The drawi^ or 
writing made on the prepared side of 
the transfer paper is wetted on the 
back, and placed, face downwards, on 
the stone, which must previously be 
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very slightly warmed, say to about 
125° F. Pass the stone through the 
press four or five times, then damp 
the paper, and carefully remove it. 

Drawing on Stone.— The subject 
should first be traced on the stone in 
red, great care being taken not to 
touch the stone with the fingers. Or 
the drawing may be done by means of 
a black-lead pencil ; but this is objec- 
tionable, as it is difficult to distinguish 
the line from that made by the chalk 
or ink. Then having a rest to steady 
the hand, go over the drawing with 
the chalk, pressing it with sufficient 
firmness to make it adhere to the 
stone. For flat tints, considerable 
practice is necessary to secure an even 
appearance, which is only to be ob- 
tained by making a great many faint 
strokes over the required ground. 
Lights may either be left, or, if very 
fine, can be scraped through the chalk 
with a scraper. If any jmrt is made 
too dark, tlie chalk must be picked oflT 
with a needle down to the required 
strength. 

Etching-iu for Printing on 
Stone. — Dilute 1 part of aquafortis 
with 100 parts of water. Place the 
stone in a sloping position, then pour 
the solution over it, letting it run to 
and fro until it pnxluces a slight 
effervescence. Then wash the stone 
with water, and afterwards pour weak 
gum-water over it. The acid, by 
destroying the alkali on the litho- 
graphic chalk, causes the stone to 
refuse the printing-ink except where 
touched by the ch^k ; the gum- water 
fills up the pores of the stone, and thus 
prevents the lines of the drawing from 
spreading. When the stone is drawn 
on with ink, there must be a little 
more -acid used with the water than 
when the drawing is made with chalk. 
The roller charged with printing-ink 
is then passed over the stone, which 
must not bo too wet, and the impres- 
sion is taken as before described. 

Engraving^ on Stone. — The 
stone must be h^hly polished •, pour the 
solution of aquafortis and water over it, 
wa^dhg it off at- once. When dry, 


cover with gum water and lampblack ; 
let this dry, then etch with a needle, 
as on copper. It is necessary to cut 
the surface of the stone tlirough the 
gum, the distinction of light and dark 
lines being obtained by the use of fine 
or broad-pointed needles. Rub all 
over with linseed-oil, and wash the 
gum off with water. The lines on the 
stone will appear tliicker than they 
will print. 

Imitating Woodmts on Stone. — 
Cover with ink those parts meant to 
be black ; scratch out the lights with 
an etching needle ; the lines which 
come against a wliite background are 
best laid on with a very fine brush and 
lithographic ink. 

Irving Roller. — Fasten a smooth 
piece of leather round a wooden roller 
of the required length. 

Removing the Transfer. — The exist- 
ing transfer is ground away by rubbing 
it with another piece of stone, putting 
sand between, like grinding flour 
between the millstones, using finer 
sand as it gradually wears away ; then 
it is ground with rottonstone till of the 
requisite fineness for the next transfer. 

Transferring from Copper to Stone. 
In transferring from copper to stone 
use prepared paper, that is, ordinary 
unsized paper, coated with a paste of 
starch, gum-arabic and alum. Take 
about 60 parts of starch, and mix with 
water to a thinnish consistency over a 
fire ; have 20 parts of gum r^y dis- 
solved, and also 10 parts of alum dis- 
solved ; when the starch is well mixed, 
put in the gum and alum. While still 
hot, coat the paper with it in very 
even layers, dry, and smooth out. 
Take an impression from the copper 
with the transfer ink ; lay the paper 
on the stone, damp the l^k thoroughly 
with a sponge and water, and pass 
through the litho^press. If all is right 
the impression will be fognd trans- 
ferred to the stone, bu^ it will of 
course require preparing *in the usual 
manner. The great advantage gained 
is that very many more impressions 
may be printed from stone than from 
a copper-plate and very much quicker. 
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Algraphy.— Tliia is a lithof;rapliic 
process in which an aluminium plate 
(alKJut in. thick) is used instejid of 
a stoue. The plate is supfiorted tm a 
suitable bed-plate or bise, this latter 
occupying the spice usually filled by 
the stone, so tluit the ordinary litho- 
gmphic printing-jjresses can work with 
this new process. A bed -plate for. 
Algraphy, for a printing surface of 
2b in. by 20 in., costs f)?. while the 
cost of fitting it is practiaxlly nil. 

There is every j)rol»ibility of Al- 
graphy liaviiig a considerable future, 
aiul it is already having the favour of 
some of our largest pulilishers issuing 
coloured jilates. I’he chief advantage 
])osses8ed by tlie Algrafihic plate is its 
extreme portability, the cjise of hand- 
ling, the small space taken and the ease 
of storage, and its not Iwing breiikable. 

To instill Algraphy in a lithograi)hic 
woi'ks the following api)lianceK are 
netiessary, viz. ; some Algraphic plates, 
a bed-plate for the machine, rubber 
rollers, acid-bath, etching solutions, 
couiitcr-ek!hing solutions, washing- 
tiut fluid, pumice powder, felts and 
squeegee, brushes, and pincers. At 
the present time the English patents 
are in the hands of Algrajfliy, Ltd., 
Peckham, London, who supply all 
the foregoing and any accessories 
required. 

The bed-phite is of cast-iron, resem- 
bling a very low table, being in. 
liigh, and occupying the space prepared 
for litho stones. It is put into this 
space and remains there, always in 
readiness to receive the plates. What 
has to be borne in mind is tliat the 
bed-plate, having a gripping and 
stretching arrangement for the plate 
makes the printing surface a little less 
in breadth than the stone previously 
used. A l)ed is needed for each 
machine and one for the transfer-press 
though a^tone may l)e used for the 
latter. 

The inking rollers are best of india- 
rubber, instead of the usual glaze<l 
leather . The latter becomes so smooth 
that it injuriously polishes the plate, 
besides Living other faults. Nap 


1 leather is l)etter, but not equal to 
rubber, nor as durable. 

The acid-l)ath is to clean the alu- 
minium plates, whether new or used. 
Tliey arc immersed 6 to 10 hours. 
IHnccrs are used to handle the plates 
in the l>ath. 

Pumice powder which lias to be of 
an even fine grain (not dust) is used 
! for rubbing off. If done by hand a 
wood rublier al)out 6 in. by 3 in. , with 
the face covered with felt, is used. 

In printing, or in fact during all 
processes, cleanliness is essential : and 
as with lithography, warmth is requi- 
site. 6.5^’ Fulir. is the best tempera- 
ture, but greater heat, as in hot 
weather, is not objectionable. 

I’o use the acid Lith, fill it two- 
thirds full of wat(;r, then fill up with 
nitric acid, free froni chlorine. This 
batli will serve (without emptying) for 
about 6 mouths, but requires acid to 
l)e adde<l occasionally. 

Aluminium is the only mebil that 
must enter the bitli, and for this 
' reason the pincers are made of this 
material. The period of immersion 
may be 6 to 7 hours in summer and 5 
hours longer in winter. The acid has 
no destructive action on the metal. 
The plates are kept separate in the 
Ixith ; and, when taken out, well 
washed with water, using a piece of 
felt, then swilled and put to dry. For 
small plates a quicker process is possi- 
ble, using the company’s special plate- 
cleaning fluid. 

When the plates are thus chemi- 
cally cleaned they are “roughed” or 
‘ ‘ ground ” with pumice powder. The 
object to be attained is a slight rough- 
ening of the surface to afford a “ key ” 
for the ink, and so give the design 
durability, at the same time favouring 
I the distribution of moisture where the 
desifpi does not touch. The pumice is 
applied with the rubber described, a 
circular, heavy and even pressure Ixjing 
given. It takes a full half hour to 
“grind” a plate 36 in. square, and 
some skill, or rather care, is required 
to do the work perSectly. Good grind- 
ing is essential to good work. 
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When a plate lias l)oen used and is 
finisheil with, it has tne old work well 
Wiished oti* with turpentine, and is then 
put in the jicid bath for alxiut 12 hours. 
After this it is rinsed and “ground” 
with fine silver sand or glass powder, 
and finished with pumice. This, which 
is termed a “graining” process, is 
best done by a simple machine that' 
can be obtained. 

The preiwmtion of the design on the 
plate will, of course, give good or poor 
results according to the aliility of the 
artist, or the printer, or Ixith. Sweat- 
ing, wliich is so grojit a wiuse of trouble 
with stone, does not <K!cur with Al- 
graphic plates. The various methiMls 
of applying the design, whether direct, 
or indirect, or transfer, and the various 
materials that may Ix^ used, oin be 
lejirned from the compiny’s iMmifiblet. 

When the design is made, the plate 
is etched with etoliiug fluid (weak for 
originals, or strong for transfer), the 
washing-out fluid being used as re- 
quired. Proofing then follows, and 
corrections as re(iuirc<l. Oorrections 
in this work present no difficulty. 

In storing original pLites, a rack 
should be provided, fixed in the 
macliine room or other tomiierate 
place, never in an underground cellar. 
Before being put away it should be 
rolled well uj), gummed thinly, dried, 
then wash^-out with turpentine 
(without rubbing) over the gum, 
dried again, and tlien gone over (the 
whole plate) with washing-out fluid. 
This protects the plate from smudging 
etc., while the’metal is protected from 
damp. Plates of one set may be inter- 
leave with i)aperand tied upin parcels. 
Wlien required for use again, rinsing 
with water and gumming them are all 
, that is necessary. 

The process of Algraphy can be used 
for photo-reproduction, either line or 
half-tone. Transfers may also bo 
rubbed on the plate, rolled on, or 
produced by means of the washing-out 
fluid. The latter is surest and quickest 
and, thetefore, most used. 


Lubricants. 

An efficient lubricant must exhibit 
the following characteristics : (1) 

Sutficieul “ Ixxly " to keep the surfaces 
Ixjtwcen whi(5h it is intor{x)Bed from 
coming into contact ; (2) the greatest 
fluidity consistent with (1); (3) a mini- 
mum coefficient of friction ; (4) a 
maximum capicity for receiving and 
distributing heat ; (fi) freedom from 
tendency to “gum” or oxidise; (fl) 
absence of acid and other proj)ertios 
injurious to the materijils in conta(;t 
with it ; (7) liigh vaporisiition- and 
decomposition-temperatures, and low 
8olidilic.ation-tcmperature ; (8) special 
adaptation to the conditions of use ; 
(9) freedom from all foreign matters. 
The modern methods of testing the 
lubricating qualities of oils arc directed 
to a discovery of the following 
points : (1) Their identification and 
adulteration; (2) density; (3) viscosity; 
(4) “gumming”; (5) decomposition-, 
vaporisjition-, and ignition-tempera- 
tures ; (fl) acidity ; (7) coefficient of 
friction. The Ist and 2nd stages are 
described very fully in an original 
article by Dr. Muter in Spoils’ 

‘ Encyclopiudia, ’ The viscosity and 
gumming tendency may be simul- 
taneously detectetl by noting the time 
required by a drop to traverse a 
known distance on an inclined plane. 
A 9 days’ trial gave the following re- 
sult : Common sperm-oil, 5 ft. 8 in. 
on the 9th day ; olive-oil, 1 ft. 9^ 
in. on the 9th day ; rape-oil, 1 ft. 
7} in. on the 8th day ; best sperm- 
oil, 4 ft. 6^ in. on the 7th day ; 
linseed-oil, 1 ft. in. on the 7th 
day ; lord-oil, Ilf in. on the 6th 
day. The tlay given is in each case 
that on which the oil ceased to travel. 
Tliere are several ways of applying the 
plane test. A very simple and general 
tost of fluidity is to dip blotting-paper 
in the oil, and hold it up to drain ; 
symmetrical drops indicate good flu- 
i^ty; a spreading tendency, viscosity. 
Retention of the oil on the paper for 



Lttkricants. 


98 


Hiune hours at 200'^ F. C.), or for 
some days at ordinary tenijn^nitures, 
will show the rate of gumming. 
(Thurston.) 

Putting aside the cominoner charac- 
teristics of a good oil, such as the 
absence of acidity either natund or 
artificial, and the absence of gummi- 
ness, one of tlie mosl. commonly l)e- 
lieved ideas is, that an oil of liigh a|)e- 
cific gravity is the best for lubricating 
purposes. Although this may be true 
in certain cases, yet from olwervations 
and experiments made over a long 
period it appears that they are not 
always the l^st, and that the point 
upon which we must rely is the vis- 
cosity. To test this, a J'rench burette 
graduated into 100 c.c. is most useful. 
The burette is fitted on a stand and 
filled with the oil to be tested ; after 
allowing all bubbles of the air to separ- 
ate, it is permitted to run through, 
and the time it bikes to do so is care- 
fully noted. At the close of the ex- 
periments, it will be bmnd that the 
viscosities are directly proportional to 
the time taken ; thus, if a mineral oil 
takes 16 seconds, and rape-seed-oil 46 
seconds, the viscosity of rape-seed-oil is 
3 times that of the mineral. The 
temperature may l>e either 60° or 
90° F. (16J" or 32° C.), but the latter 
is preferable, as the oil may Iw sub- 
jected to tliat temperature when in 
use. Now, if an oil of very high vis- 
cosity, such as castor or rape-seed, were 
used to lubricate an engine of low 
horse-power, in all proliability, instead 
of reducing the friction to a minimum, 
it would itself become a source of 
resistance, and increase the evil. 
Conversely, if an oil of very low 
viscosity were used to lubricate an 
engine of high horse-power, the fric- 
tion would but slightly if at all re- 
duced. Hence, looking at extreme 
cases, there exists a marked connection 
between viscosity and horse-power, and 
to ensure perfect lubrication, the vis- 
cosity must gradually increase with 
the ponderousness of the machinery. 
It is stated by one authority that the 
best method for mixing oils with this 


object is to take a hisis of American or 
Scotch mineral oil at 0‘886 to 0‘903 
sp. gr., ami mid olive, lard, nipe-seed 
or castor oil to work up the viscosity. 
Olive and lard oils, when mixed with 
mineral oils in proportions of 10, 20, 
25, and so on up to 75 per cent., are 
about equal in value as lubriciiuts of 
> the lighter class of machinery. Itapo- 
8ced-«)il in like proportions is valuable 
where the machinery is of a heavier 
kind, or where the lubricant has to be 
used throughout on works in which the 
machines vary much ; but in such a 
case it is better to divide them into 
classes, and use a special oil for each 
class. Castor-oil, mixed with mineral 
oil in vaiying proportions, may l)e used 
in the case of the most ponderous 
machinery. Cold mixed oils are con- 
sidered preferable to those mixed at a 
temperature over 100°F. (38° C.). 

The suitiibility of a lubricating me- 
dium depends upon the character of the 
work Ijeing done, and is not constant. 
In order to pn>cure the nearest possible 
approach to what is required for special 
purposes, many compounds are now in 
the market, being mainly mixtures of 
mineral and animal or vegetable oils 
in proportions calculated to develop 
the particular characteristics required. 
Thegeneralexperiencegaineti of various 
oils used for lubricating tends to the 
following results : (1) A mineral oil 
flashing below 300° F. (149° C.) is un- 
safe, on account of ©lusing fire ; (2) a 
mineral oil evaporating more than 5 
per cent, in 10 hours at 140°F. (60° C.) 
is inadmissible, as the evaporation cre- 
ates a viscous residue, or leiives the 
bearing dry ; (3) the most fluid oil that 
will remain in its place, fulfilling other 
conditions, is the best for all light 
bearings at high speeds ; (4) the best 
oil is that which has the greatest ad- 
hesion to metallic surfaces, and the 
least cohesion in its own particles : in 
this respect, fine mineral oils are 1st, 
sperm-oil 2nd, neat’s-foot oil 3rd, lard- 
oil 4th; (6) consequently the finest 
mineral oils ore best for light bearings 
and high velocities ; (6) the Iwst animal 
oil to give body to fine mineral oils is 
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sperm-oil ; (7) lard- and neat’sfoot-oils 
may replace sperm-oil when p-ejiter 
tenacity is roquiretl ; (8) the Ijest 
mineral oil for cylinders is one having 
sp. gr. 0-893 at 60°F. evapo- 

rating-point 650°F. (288^0.), and flash- 
ing-point 680°F. (360°C.); (9) the 
best mineral oil for heavy machinery 
lias sp. gr. 0-880 at 60° F. (15^° C.), 
evaporating-point 443” F. (229” C.), 
and flashing-point 518° F. (269° C.) ; 
(10) the best mineral oil for light bear- 
ings and Ixigh velocities has sp. gr. 0*871 
at 60° F. (15J° C.), evaporating-point 
424° F. (^18°G.), and flashing-point 
606° F. (262° C.); (11) mineral oils 
alone are not suited for tlie heaviest 
machinery, on account of want of 
body, and higher degree of inflamma- 
bility ; (12) well-purified animal oils 
are applicable' to very heavy machinery; 
(13) olive-oil is foremost among vege- 
table oils, as it can be purified without 
the aid of mineral acids; (14) the other 
vegetable oils admissible, but far in- 
ferior, stated in their order of merit, 
are gingelly-, ground-nut-, colza-, and 
coth)n-seed-oils ; (16) no oil is admissi- 
ble which has been purified by means 
of mineral acids. 

As the result of numerous experi- 
ments, Veitch Wilson is convinced 
that mineral oils are, if used alone, 
unsatisfactory lubricants ; but bearing 
in mind the natural and almost inenuli- 
cable tendency of mineral oils to de- 
velop acid, and of vegetable oils by the j 
absorption of oxygen to gum and clog ■ 
the barings and to induce spontaneous 
combustion, bearing also in mind the 
fact that mineral oils can now be ob- 
tained in every respect as safe as the 
finest animal oils, and that the admix- 
ture of mineral oil with animal or vege- 
table oil neutralises the acidity in the 
one case and the acidity and oxidising 
tendency in the other, he is of opinion 
that the safest, most efficient, and most 
economical lubricants for all manner of 
Ibearings are to be produced from a 
judicious mixture of animal or vege- 
Ihble 'with good mineral oils. With 
regard -to cylinder lubrication, the 
pe^ia^ conations are the liberation I 


of natural acids from vegetable and 
animal fats and oils by the fwition of 
steam and boat, the action of those 
acids on the cylinders, and the evidence 
that as these iicids are constituents of 
all animal and vegetable fats and oils, 
they cannot l)e removed by any pro- 
cess of refining. One of the lubricants 
largely in use is tallow, but there is 
conclusive evidence that it is the cause 
of considerable injury to the engine 
cylinders. From the mass of evidence 
he has been able to collect upon the 
subject, he is convinced that if care 
was exercised in the selection of the 
oil, and equal care in its preparation 
and application, hy(h’ocarbon oil would 
be found thoroughly efficient as a cylin- 
der lubricant, absolutely harmless, and 
much more economical than tallow. 
The bulk of the cylinder oils now be- 
fore the public are of American origin : 
they are usually sold pure, but some- 
times a small percentage of animal or 
vegetable matter is added in order to 
increase their lubricxiting properties, 
and in his experience, this has always 
been attended with most favourable 
results. The thickest oil that can bo 
introduced into a cylinder is the best. 
Hot-air engines may be lubricated on 
precisely the same principles as steam 
cylinders, but gas-engines present a 
new and special feature, as in their case 
the lubricant is not only subjected 
temporarily to the intense heat of the 
j explosion, but also comes into direct 
contact vidth the flame, and is liable to 
be decomposed or carl)onised thereby. 
If, therefore, animal or vegetable fats 
and oils are objectionable in steam 
cylinders, they are much more so in 
the cylinders of gas-engines ; and in 
the case of gas-engines he would most 
emphatically protest against the use 
of any but pure hydrocarbon oils 
without any admixture. (‘ Colliery 
Guardian.’) 

The lubricating power of a mineral 
oil increases with its specific gravity. 
Wherever, therefore, in machinery 
there is great friction with heavy pres- 
sure, only heavy mineral oils should be 
I employed, and if they are properly 
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prepared — i.e. free from resins and 
acids — they retain their lubricating 
power at any temperature. Animal 
and vegetable oils, on the ctmtrary, 
however pure, gradually lose this 
power, and owing to the oxidising 
action of the air, become thick, 
gummy, and eventually quite stiff, 
and hence continual oiling and fre- 
quent cleaning become necessary. 
The heavy mineral oils have not this 
tendency to become thick under the 
same influences. Then again, at a low 
temperature animal and vegetable oils 
become thick, or even solid, whereas 
mineral oil always remains Hquid, and 
even the greatest cold only makes it 
slightly thicker, but never solid. The 
chief advantage, however, of the 
mineral oils is that they do not act 
upon iron like those of animal and 
vegetable origin. As already stated, 
the latter are composed of fatty acids 
and glycerine, a combination which is 
broken up into its constituent parts I 
by superheated steam. (On this fact 
the manufacture of stearine and gly- 
cerine depends.) The same decompo- 
sition^ however, takes place, although 
only gradually, under the influence o 
atmospheric moisture, even at the 
ordinary temperature. The free fatty 
acids attack the metals with which 
they are in contact, forming the so- 
called metallic soaps, and this takes 
place irrespective of the presence of 
steam. The affinity of the fatty acids 
for ferric oxide is indeed so great, that 
it seems as if the iron dissolved in them 
at the moment of contact. (‘ Leip. 
Farb, Zeit. ’) 

All the mineral oils — and also 
sperm-, lard- and neat’sfoot-oils— ap- 
pear to reach a nearly uniform coeffi- 
cient of friction at very greatly differ- 
ent degrees of heat in the bearings. 
Several kinds of the best mineral oils 
and sperm- and lard-oils, show a uni- 
form coefficient of friction at the fol- 
lowing degrees of heat : — 


Temperature at which the Coej^cient 
of Friction is the same. 


Downer Oil Co., 32", Ma- 
chinery (an exceedingly 

fluid oil) 76" F. 

Do. Light Spindle . . . 105" F. 

Do. Heavy Spindle . . . 125" F. 

Various sampleKof Sperms 96"-114° F. 
Leonard and Ellis Valvolino 

Spindle 127° F. 

Do. White Valvoline Spindle 122" F. 
Do. White Loom .... Ill" F. 
OlneyBros., German Spindle 112" F. 
„ „ A Spindle . .- 107" F. 

■Neat’sfoot 170° F. 

Lard-oil 180° F. 


Lubrication seems to be effective in 
inverse ratio to viscosity — tliat is, the 
most fluid oil that will stay in its place 
is the best to use. Lard-oil heated to 
130° F. (54p C.) lubricates as well as 
sperm at 70° F. (21° C.), or the best 
mineral oil at 50° F. (1 0° C.). But of 
course it is a great waste of machinery 
to work oil of any kind up to an exces- 
sive heat ; and there must l)e the least 
wear in the use of oil that shows the 
least coefficient of friction at the lowest 
degree of heat. 

So far as laboratory experiments 
may serve as a guide in practice, it 
therefore appears tluit fine mineral oils 
may be made to serve all the purposes 
of a cotton-mill, and such is the prac- 
tice in some of the mills that show the 
very best results in point of economy. 

Next, that the best animal oil to mix 
with a fine mineral oil, in order to give 
it more body, is sperm-oil ; this, again, 
accords with the practice of many of 
the mills in which the greatest economy 
is attained. 

Lard- and neat’sfoot-oil are used to 
give body to mineral oil in some of the 
best mills ; but the results of work 
seem not to warrant this practice, 
unless there is some peculiarity in the 
machinery that makes it more difficult 
to keep a less viscous or tenacious oil 
on the bearings. 

It appears that all varieties of mine- 
ral oils are or have been used in print 
cloth-mills, and are all removed in the 



96 


Tatbrioants : Axle-Grease. 


process of bleaching, fw practised in 
print-works. 

All mineral oils stain more or less, 
and give more or less difficulty to the 
bleacher when droppe<l upon thick 
cloth, or cloth of a close texture. On 
this point wo have been able to estab- 
lish no [wsitivo rule ; but as very many 
kinds>arc and have been used in mills 
working on such cloths, and are re- 
moved, we are inclined to the Ijclicf 
that this (luestion is not of as great 
importance as it lias been assumed to 
1)6. (‘Scient. Amer.’) 
Axle-Grease.— 


(1) English milway axlo-grcjise. 


Tallow . . 

Summer. 

. 504 lb. 

Winter. 
420 lb. 

Palm-oil 

. 280 „ 

280 „ 

Sperm-oil . 

. 22 „ 

35 „ 

Gaustic soda 

. 120 „ 

126 „ 

Water . . 

. 1370 „ 

1524 „ 


(2) German railway-grease. 

Tallow 24*60 

Palm-oil 9 ■ 80 

Rape-seed-oil. . . . 1*10 

Soda 6*20 

Water 59*30 


(3) Austrian railway-grease. 

Tallnm Obve Old 
oil. grease. 

Winter ... 100 20 13 


Spring and autumn 100 10 10 
Summer . . . 100 1 10 


(4) Frazer’s axle-grease is composed 
of partially sapouified rosin-oil— that 
is, a rosin-soap and rosiu-oil. In its 
preparation, ^ ^al. of No. 1 and 2| 
gal. of No. 4 rosin-oil are saponihed 
with a solution of ^ lb. sal-soda dis- 
solved in 3 pints water and 10 lb. 
sifted lime. After standing for 6 hours 
.or mor6, this is drawn off from sedi- 
ment, and thoroughly mixed with 1 
gal. of No. 1, 3J gal. No. 2, and 4| 
gal. No. 3 rosin-oil. This rosin-oil is 
obtained by the destructive distillation 
’ of common rosin, the products ranging 
from an extremely light to a heavy 
Auoresemit oil or colophonic tar. 

(6)' Pitt’s car-, miU-, and axle- 
greaw is prepay as follows : — 


Rkmk oil or petroleum residue 40 gal. 
Animal grotst) .... 50 Ih. 

Itosin, powderetl . . . . 60 lb. 

Soda lye 2J gal. 

Salt, dissolved in a little water 5 lb. 

All hut the lye are mixed together, 
and heated to about 250" F. (121" C.). 

■ The lye is then grsulnally stirred in, 
and in alK)ut 24 hours the compound 
is ready for use. 

(6) Booth’s railway-grease. — Water, 
1 gal. ; clean tallow, 3 lb. ; palm-oil, 
6 Ih. ; common scxla, ^ lb. ; or, tallow, 
8 lb. ; palm-oil, 10 lb. To l)e heated 
to al)out 212° F., and to bo well stirred 
until it cw)1b to 70° F. 

(7) Anti-friction grease. — 100 lb. 
tallow, 70 lb. palm-oil. Boiled to- 
gether, and when cooled to 80° F., strain 
through a sieve, and mix with 28 lb. 
of soda and, ij gal. of water. For 
winter, take 25 Ih. more oil in place 
of the tallow. Or black-lead, 1 part ; 
lard, 4 parts. 

(8) Railway-grease.— For summer 
use — 1| cwt. tallow, 1| cwt. i>alm-oil ; 
for autumn and spring — 1 J cwt. each 
tallow and palm-oil ; for winter — IJ 
cwt. tallow, If cwt. palm-oil. Melt 
the tallow in an open pan, add the 
palm-oil, and remove the fire the 
moment the mixture boils ; stir fre- 
quently wliilc cooling, and when the 
temperature bw fallen to alxiut 100° F. 
(38" C.), run it through a sieve into a 
solution of soda (56 to 60 lb.) in 3 gal. 
water, and stir together thoroughly. 

' (9) Railway- and waggon-grease. — 

The firat of these consists essentially 
of a mixture of a more or less perfectly 
formed soap, water, carbonate of soda, 
and neutral fat, and is used on the 
axles of all locomotives, railway- 
carrit^jes, and trucks that are provided 
with axle-lx)xes ; while the second is 
a soap of lime and rosin-oil, with or 
without water, and is used on all 
railway-trucks unprovided with axle- 
boxes, and for ordinary road vehicles. 

The requisites for a good “ locomo- 
tive-greroe ” for high velocities are : 
(1) a suitable consistency, such that it 
neither run away too rapidly, nor 



LukUICANTS : 


‘ l)e too stiff to cool the axles ; (l2) 
lasting power, so that there may be 
as little iucrejise of temperature as 
possible in the axles, even at high 
speeds ; (3) a minimum of residue in 
the axle-boxes. 

In practice, it is found that a grease 
contfiining 1‘1 to 1‘2 jxir cent, sotla 
(100 j)er cent.) gives the best result. 
The process of manufacture is very 
simjde ; Morfit’s soap-pans, jirovided 
with stirrers, are the most suitable 
vessels for the purpose. The fats, 
usually tallow and jialm-oil, are heated 
to 180^ F. (82° C.), and into them 
are run the carbonate of soda and 
water heated to 200° F. (93^° C.) ; 
the whole is well stirred together, and 
run into large tubs to cool slowly. 
Many railway comi^vnies buy a curd- 
soap made from red pilm-oil, dissolve 
it in water, and atld thereto enough 
billow and water to bring the comjK)- 
sition of the wliohj to the desired 
Iioint. It is usual to allow 2J per 
cent, for loss by evaporation of the 
water during the manufacture. The 
conij)osition has to be slightly varied 
according to the season of the year ; 
the following formula) for mixing Ixave 
stood the test of successful exjieri- 
meut ; the summer one ran 1200 miles. 
It should be carefully borne in mind 
thjit a careful analysis of locomotive- 
grease is no test wliatever of its prac- 
tical value, which win only be deter- 
mined by actual experiment. 


— 

Summer. 

1 Winter. 

Tallow . . 

Per'cent. 

18-3 

Per cent. 
22-3 

Palm-oil . 

12*2 

12-2 

Sperm-oil . 

1-5 

.1-2 

crystals . 

6-5 

5-0 

Water . . . 

62-5 

69-3 


100-0 

100-0 


The “waggon-grease” is thus pre- 
pared : A good milk of lime is m^e, 
and run through several overflow-tuba, 
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where all grit is deposited ; it is then 
drained on ainvas. If the grease is to 
be made without water, the paste must 
be agitated with rosin-spirit, which 
expels the water, and it is then thinned 
with a further quantity of rosin-spirit. 
The ai^ueous milk of lime, or the 
mixture of lime and rosin-spirit, is 
then stirred, together with a suitable 
quantity of rosin-oil, in a tight barrel 
furnished with a shaft and stirrers, 
without the application of heat, after 
which the whole is run out intt> 
barrels to set. Many other ingredi- 
ents are often stirred in, such as 
“dead oil,” petroleum residues, gra- 
phite, sea-weed jelly, siliwite of swla, 
oil refiners’ foots, micaceous ores, 
steatite, Irish moss, etc. (Sj)onB’ 
‘ Encycloptedia. ’) 

(10) Waggon-axle. — Hard crude 
rosin -oil, 2 gal. ; anthracene grease 
oil, 2| gal. ; water, 1 gal. ; quicklime, 
2 } lb. Slake the lime in the water, 
then strain tlu'ough a sieve. Stir in 
the rosin-oil, allow' to stand one day, 
thou pour olV the water tliat lies on 
top. Into the remaining mass stir 
the anthnicene grease oil. Heat the 
whole to 240° F., and stir until of a 
uniform consistency. When cool it is 
ready for use. 

(11) Carriage-grease. — Melt together 
in an open boiler at a moderate heat, 
one pirt of red rosin tind one part 
rendered tallow, and when they are 
well mixed stir in one |)art of caustic 
soda lye and continue stirring until 
the mixture ceases to rise. Now stir 
in one port of cotton-seed-oil and boil 
the whole for a quarter of an hour. 
While it is hot strain well, and on 
cooling it is fit for use. 

(12) Tram-axle. — Equal parts 
weightof “ liard” rosin-oil, 0* 886 mine- 
ral oil and slaked lime. Thoroughly 
mix. This is a good grease. 

(13) Grease melting at 120° F.— 
8 parts filtered cylinder-oil, 1 part 
tallow, 1 part ceresino wax. Melt 
tallow and wax together, then add the 
oil, stirring well all the time. 

(14) Grease melting at 160° F. — 
3 parts filtered cylinder-oil, 4 parts 

>1 
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0 ■ 903 to 0 • 907 mineral oil, 1 part tallow, 

2 parts ceresine wax. Prepare as (13). 
(16) Grease melting at 215° F. — 

3 parts petroleum jelly, 2 parts castor- 
oU (or seal-oil), 2 parts oleate of 
alumina, 3 parts ceresine wax. Pre- 
pare as (13). 

(16) Cart-grease. — Mix together 10 
parts hojivy paraffin oil, 10 parts resin 
oil, and 5 p^s oleic acid. Into this 
mixture dissolve 10 parts of tallow 
separately. Make a cimstic lye by 
mixing 1^ part quicklime with 1 part 
of soda lye of 40° Be., and stir into 
the mixture until complete stiponifica- 
tion takes place. 

Lubricants containing Plum- 
bago. (Xi Oretise for Wooden 
Put 10 lb. of (luicklime into a tub, 
and pour water over to just cover 
well. Let stand a day or two, stirring 
occasionally. Strain or pass tlirougli 
a fine sieve. Mix in 16 (jmirts of 
common rosin-oil, and lot stfind one 
day. Pour off the water, then a<ld 
10 gal. of coal-tar grefiso-oil and 10 lb. 
plumlwgo. Hcjit the whole gently 
until anmlgaination takes place. 

(2) riwnhatjo-greme. — Tliis is a 
good compound as a heavy lubriotwit. 
Render some tallow to free it from 
rancidity, and when melted add 1 {Kirt 
of plumbago to every 4 parts of tallow, 
and mix well. To eacli 100 lb. while 
6uid add 4 lb. of camphor. 

(3) Lubricants for Wood, — Wood 
screws or any wood surfaces that rub 
can be successfully lubricated with 
plain plumbago (black-lead). It can 
be api)lied mixed with water to the 
consistency of jviint, or it will do if it 
can be dusted on dry. 

(4) To a quantity of good lard, 
.rendered semi-fluid (but not liquid) 

' by gehtle heat in an iron psiu, is gratlu- 
aUy added i part by weight of finely 
powdered and sifted grapliite (black- 
ead), with careful and continued 
stirring till the mass is homogenetms 
and smooth ; the heat is then steadily 
increased till the compound liquefies, 
’’ when it is allowed to cool, the stirring 
ha^ng been meanwhile kept up un- 
oewingly. . , 


(5) 8 lb. tallow, 10 lb. palm-oil, 
1 lb. graphite (black-lead). 

(6) 2^ lb. lard, 1 oz. camphor, J lb. 
graphite (black-lead). Rub up the 
camphor into a paste with part of the 
lard in a mortar, add the graphite and 
the rest of the lard, and intimately 
mix. 

Hot neck Grease. — (1) Dissolve 
2J lb. sugar of lead (lead acetate) in 
16 lb. melted but not Iwiling tallow, 
and add 3 lb. black antimony, stirring 
the mixture cousbintly till cold. For 
cooling necks of shafts. 

(2) Common. — Heat and stir to- 
gether 16 lb. dark cylinder-oil, 12 lb. 
hard ruii oil, 2 lb. brown grease, ^ lb. 
wool-pitch, § lb. dry slak^ lime. 

(3) Better quality. — Cut into shreds 
8 lb. of soap and dry it. Mix together 
12 lb. of filtered cylinder oil and 12 
lb. 0*915 petroleum oil and heat them 
to 240° F. Add the soap, and heiit 
until the soap is dissolved. When 
tliis is done, allow to cool and it is 
ready for use. 

(1) Maguire uses for hot neck 


grease — 

Tallow 16 1b. 

Fish 60 lb. 

Soapstone . . . . 12 lb, 

Grapliite .... 9 lb. 

Saltpetre .... 2 lb. 


The fish (whole) is steamed, mace- 
rated, and the jelly jiressed through 
fine sieves for use with the other con- 
stituents. 

Lubricating Oils and Mix- 
tures. — (1) Common heavy shop-oil. 
30 pints petroleum, 20 of crude piraf- 
fin-oil, 20 of lard-oil, 9 of palm-oil, 
20 of cotton -seed -oil. 

This is suited for various parts of 
machinery. The ingredients should 
be mixed at a temperature of alxiut 
100° F. 

(2) Heavy lubricating. — 4 parts of 
lard-oil, 6 parts olive-oil, 2 parts cocoa- 
nut-oil ; all by weight. 

(3) Heavy lubricating. — 1 part lard- 
oil, 2 parts olive-oil, 1 part cocoanut- 
oil, and 1 part 0*908 mineral-oil ; all 
by weight. 
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(4) Heavy engine. — 7 parts lard-oil, 
18 {)arts 0 * 908 mineral -oil ; by weight. 

(5) Hendricks’ lubricant is prepared 
from wliale- or fish-oil, wlute-lead, 
and petroleum. The oil and white- 
lead are, in about ecjual quantities, 
stirred and gradually heated to between 
350° and 400° F. (177° to 204^° C.),. 
then mixed with a sufficient qu.antity 
of the petroleum to reduce the mixture 
to the proper gravity. 

(6) Hunger 8 preparation consists 
of— 


Petroleum . 

. 1 gal. 

Tallow . . 

. 4 oz. 

Palm-oil 

. . . 4 oz. 

Graphite 

. . . 6 oz. 

Soda . . 

. . 1 oz. 


These are mixed and lieated to 
180° F. (82° C.) for an hour or more, 
cooled, and after 24 hours well stirred 
together. 

(7) A somewhat similar compound 
is prepared by Johnson as follows : — 

Petroleum (30° to 37° Liquid. 

gravity) .... 1 gal. 1 gal. 

Crude paraffin . . 1 oz. 2 oz. 

Wax (myrtle, Japin 
and gambier) , . IJ oz. 7 oz. 

Bicarbonate of soda . 1 oz. 1 oz. 

Powdered gnipliite 3 to 5 oz. 8 oz. 

Dynamo-oil. — 1 part refined 
cocoanut-oil, 1 part 0 • 88.5 mineral-oil, 
2 parts O’ 908 mineral-oil. Put the 
cocoanut-oil in a steam jacketed pan, 
then run in the mineral-oils. Heat to 
170° F., and put on blower for about 
a quarter of an hour. Stop the heat, 
and let settle ; it is then finished. 
The mixture forming this lubricant 
can be varied by increasing the pro- 
portion of cocoanut-oil up to double 
that given above. 

Cylinder-oil. — 3 parts filtered 
cylinder-oil, 2 parts bbick cylinder- 
oil, 1 part thickened rape-oil. Heat 
to 200° F. in steam jacketed pan for 
half an hour, stirring well. When 
settled, it can be run into barrels while 
warm. If desired, half the rape-oil 
can be omitted and this quantity of 
lard-oil added. What is known as A 


and B blend consists of 9 parts steam- 
refined cylinder-oil, 3 parts thickened 
rape-oil and 3 parts lard-oil. This is 
A blend. The B blend consists of 9, 
4, and 4 parts resiHJctively. 

Oils for small and delicate 
Mechanisms . — WatchmxihrH. — (a) 
One of the most delicate articles to 
lubricate is a watch, and special pre- 
cautions are necessary to be observed in 
selecting a material, or combination of 
materials, for this purpose. Some find 
j)or{)oi8e-oil to give most uniform sjitis- 
factioii, though pcirhaps rather thin for 
certain parts. To get rid of acid in the 
oil, the Latter should l)e washed in fil- 
tered water, to which a little sotla car- 
bonate has i)een added ; after settling, 
the oil is poured off', and heated to 212° 
to 22.5° F. (100° to 107° C.) for an hour 
or so with constant stirring. The plan 
of pl.'icing lead shavings in oil to neu- 
tralise the acid, is thought by some to 
exert a drying influence. Oil cfinnot 
l)e tested for acidity by the direct ap- 
plication of litmus ; but filtered water 
used for washing the oil will redden 
litmuH-i>aper if any acid was present 
in the oil. Crisp thinks tliat no very 
fatty oils (neat sfoot, lai'd) will repay 
the trouble of washing and refining ; 
and he is of opinion that all oLls re- 
fined by heat, by evaporation, by al- 
cohol, or by any quick method, though 
looking clear and bright, have their 
lastuig properties quite destroyed . H o 
declares it is only by, a slow process 
of abstracting the deposits from the 
oil at 30° to 32° F. (- 1° to 0° C.) 
that a reliable oil can Ixj obtained 
suitable for watchmakers. Vaseline 
may be used with great advantage in 
the priming up of fusees ; a small quan- 
tity may also be applied to the collet. 
Oils for clironometers or watches ought 
(1) to be chemically pure, (2) not to 
gum or clog, (3) not to evaporate, (4) 
not to freeze. Before refining, sperm- 
oil gums ; olive- oil is acid, and dis- 
coloxu’s stwl and brass, which acidity 
is much reduced or annihilated by the 
wasliing process ; neat‘sfoot-oil is very 
hard to get genuine. Rarely can the 
oil be depended upon that is offered 
H 2 
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in the market ; besides, iieat’sfoot is 
a very tender oil, and requires to lie 
filtered at a very low temperature to 
get rid of the steariiie. As an instance 
of this, a gallon obtained jHirfectly 
genuine was quite solid at a tempem- 
ture of 50'^ F. (10° C.). U{)ou putting 
this gallon into a bag, about 1 (|t. 
filtered through the l)ag at a tempera- 
ture of 32° F. (0° C.), which is the 
only portion suihible for watchmakers, 
and tliis jjortioii reciuires Wfishing and 
again filtering to get rid of its acidity. 
This is also about the proportion that 
can be obtained from olive and sperm 
oils, yielding about J, or 1 qt. per 
gallon, under tlie sjimc conditions of 
obbiining oil under the cold process. 

(A) Olive-oil containing a strip of 
clean lejwl is exposed to the sun in a 
white glass Vessel till all deposit ceases, 
and the supernatant oil is limpid and 
colourless. 

(c) Obtain some pure gallijxjli oil and 
freeze it (by the use of i(5e or freezing 
mixture) to precifatiite impurities. 
Leave it so a day or two. Lot it then 
tlnvw out by the heat of a room, then 
pour off the clear portion. Add to this 
^ part (2 per cent.) of nejit’sfoot-oil 
(not leas tlian two montlis old). This 
is a good lubricant for the purpose. 

(d) Take any pure and light oil and 
put it in a retort with eight times its 
weight of absolute alcohol. Boil for 
ten minutes, pour off and allow to cool. 
Now evaporate until it is reduced to 
one-fifth its original volume, and it 
is ready for use. Keep in well-stop- 
pered bottles. It is suited for the 
finest work. 

(2) Oleine for lubricating fine me- 
chanism is prepared by agitating 
almond- or olive-oil with 7 or 8 times 
’its weight of strong alcohol (sp. gr. 
0 * 798) at nearly boiling-point ; the 
solution is allowed to cool, and the 
clear fluid is decanted, filtered, and 
heated to drive off the alcohol. It 
may further be exposed to a low tem- 
jperature , to deposit any remaining 
Bteajjnc, 

‘ (3) Seifn^-Maohine. — (a) Best. 9 
oz, pale oil of almonds, 3 oz. rectified 


benzoline, 1 oz. foreign oil of lavender. 
Mix and filter. 

(A) Common. — 3 oz. petroleum, 9 
oz. pale nut-oil, 40 to 50 drops essential 
oil of almonds. Mix and filter. 

(c) The writer was given a simp^p 
reciix) of 2 jHirts sperm-oil and 1 part 
petroleum. He made a quart of this 
for domestic use, and it answered 
excellently. Through not having a 
grejit use for it, the quantity made 
wj«j not finished for about twelve 
years, and at the cxpu*ation of this 
time tho oil Wixs as good as at first 
though a little darker in colour. 

(4) Cycle-oil . — This is commonly 
made up of sperm-oil and vaseline, 
three of the former to out of the latter 
by weight. A greater quantity of 
vaseline could be used and some mine- 
ral-oil as a thinning agent. 

(8) Cydc-chain Lubricant.— ^a) Melt 
some tallow (Russian for preference), 
then stir in powdered plumbago (gra- 
phite or black-lead) until it is thick 
enough that it will set solid when 
cold. While fluid pour it into moulds. 

(A) The foregoing recipe applies to 
blocks of hard lubricant that is rubbed 
on the chain. If the chain can l)e 
soaked and stirred about in the fluid 
mixture, it is much better. 

(o) Mix plumbago and vaseline to a 
stiff consistency. This does not set, 
but is applied with a brush. 





Luminous Paints and Bodies: Coloured. 101 


Luminous Paints and 
Bodies. 

Thk luminoFiity of miTiorals has an 
olmouH praotical value in the Cfwe of 
such suhstancoH as cjin conveniently 
applied in the form of a paint to sur-’ 
faces whie.h are alternately exposed to 
%ht and darkness, such exposed sur- 
faces emitting at oiu; time the liglit 
wliich they have al^sorhcd at another. 
Familiar illustrations are street plates, 
buoys, and interiors of rsiihvay cjir- 
riages having to traverse many tunnels. 
The light, absorbed may 1)0 either 
daylight or ix»\\'ei'ful artificial light. 
^Vith this objetit, several comjwsitions 
are prcpircd under the generic name 
of luminous paints. They arc cliiefiy 
as folhtws ; — 

(l)Coloured Luminous Paints. 

In making luminous paints a vehicle 
that is used with advantfige is a var- 
nish that luis no trace of leiwl in its 
com^wsition, for hiad luis a prejudicial 
effect on the luminous ingredient. 
Tliis varnish is made of Kauri or Ziin- 
zi^>ar copal, 6 iiarts, oil of turpentine, 
24 parts, the copal being made into a 
molten state aiul then dis8olve<l in the 
turpentine. When this solution is 
ma<le, it is filtered and mixed with 10 
parts pure linseed-oil (without lead in 
it), the oil being well heated and al- 
lowed to cool before the copal solution 
is mixed with it. This completes the 
varnish. In dealing with the dry 
materials, these should be ground 
before mixing. A paint-mill is suited 
for this, but the rolls or grinding sur- 
face should not be iron if possible, as 
minute twirticles of iron arc carried in 
the ingi’edients with bad effect. The 
chief dry ingredient is luminous cal- 
cium sulphide. This is made by mixing 
60 parts of lime with 20 parts of flowers 
of sulpliur and heating together in a 
closed crucible until fumes cease to be 
evolved. The substance remaining is 
calcium sulphide, and requires to Ix) 
powdered finely. 

— 30 parts of the varnish de- 


Bcrilwid, 1 part madder lake, 3 parts of 
re<l arsenic sulphide (realgar), 4 yiarts 
p<)wdcred sulphate of liarium, 16 {xirts 
luminous calcium sulphide. 

Blue . — 21 parts of the varnish, 3*2 
parts ultmmarinc blue, 2*7 parts 
coUilt blue, 6*1 parts sulphate of 
birium, 23 parts luminous cfilcium 
sulphide. 

Green . — 12 parts of the varnish, 2 
parts gi’ccn oxide of chromium, 2*6 
parts sulphate of barium, 8*6 jwirtB 
of luminous sulphide of ciilcium. 

Yellow . — 12 pirts of the varnish, 
2 pirts of liarium chromate, 2^ parts 
of liiirium sulphate, 8*6 pirts of lumin- 
ous calcium sulphide. 

Oranifc.—d^ ywirts of the varnish, 
2 jxarts Indian yellow, 36 parts sul- 
phate of Ixariuin, 3 pirts madder lake, 
76 parts of luminous c^dciumisulpludc. 

Violet . — 21 [larts of the varnish, 
2*4 parts ulti’amarine violet, 4*6 parts 
cobdtous arsenate, 6*1 parts liarium 
sulphate, 18 jxarts luminous calcium 
sulphide. 

Oraiuje-hroum. — 24 parts of the var- 
nish, 4 parts of auri pigment, 6 parts 
liarium sulphate, 17 pirts luminous 
cjilcium sulphide. 

White. — 10 parts of the varnish, 
1*.6 [Nirt calcium carlxmate, 3 parts 
white zinc sulphide, 1*5 part Imrium 
sulphate, 9 iiarts luminous cfilcium 
sulphide. 

(2) This consists of a 
phosplmroscent subsbmce introduced 

f into ordinary jiaint. The phosphores- 
cent substance employed for the pur- 
pose is a compound obtained by simply 
heating together a mixture of limean<l 
sulfihur, or substances containing lime 
and sulphur, such as alabaster, gypsum, 
etc., with carbon or other agent to 
remove a portion of the oxygen pre- 
sent ; or by heating lime in a vapour 
containing sulphur. In applying this 
phosphorescent powdef, the best re- 
sults are obtained by mixing it with 
a colourless varnish made from mastic 
and turpentine ; drying oils, gums, 
pastes, sizes, etc., may, however, also 
be used. 

(3) A French Compound . — 100 lb. 
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of a carbonate of lime and phosphate 
of lime produced by the calcination of 
sea-shells, and especially those of the 
genus Tridaona and the cuttle-fish 
bone, intimately mixetl with 100 lb. 
of lime rendered chemically pure by 
calcination, 25 lb. of calcined sea-salt, 
26 to 60 per cent, of the whole mass 
of sulphur, incorporated by the pro- 
cess of sublimation, and 3 to 7 per 
cent, of colouring matter in the form 
of ix)wder composed of mono-sulphide 
of calcium, barium, strontium, uranium, 
magnesium, aluminium, or other mine- 
ral or substance producing the same 
physical appearances, i.e. whicli, after 
having l)een impregnated with light, 
becomes luminous in the dark. After 
having mixed these five ingredients 
intimately, the composition obtained 
is ready for use. In certain cases, and 
more especially for augmenting the 
intensity and the duration of the 
luminous ctfect of the comjwsition, a 
sixth ingredient is jwided in the form 
of phosphorus reduced to powder, wliich 
is obtained from seaweed by the well- 
known process of calcination. As to 
proportion, it is found that the phos- 
phorus contained in a quantity of sea- 
weed, representing 25 per cent, of the 
weight of the composition formed by 
the five above-named ingredients, gives 
very good results. 

The phosphorescent powder thus ob- 
tained and reduced into paste by the 
addition of a sufficient quantity of 
varnish, such as copal, may serve for 
illuminating a great number of objects, 
by arranging it in more or less thick 
coatings, or by the application of one 
or more coatings of the powder incor- 
porated in the varnish, or by varnish- 
ing previously and sprinkling the dry 
‘ powder upon the varnish. The amount 
of powder applied should not exceed 
the thickness of a thin sheet of card- 
board. 

The dry phosphorescent powders are 
also converted into translucent flexible 
^ ^eets of unlimited length, tluckness, 
an<h width, by mixing them with about 
80 ^r cent, of their weight of ether 
and collodion .in equal parts in a close 


vessel, and rolling the product into 
sheets witli which any objects may be 
covered wliich are intended to be lumi- 
nous in the dark. The powders may 
also be intimately mixed with stearine, 
jiaraffin, rectified glue, isinglass, liquid 
silex, or other transparent solid matter, 
.in the proportitni of 20 to 30 per cent, 
of the former with 50 to 80 per cent, 
of either of these substances, and this 
mass is then reduced into sheets of 
variable length, width, and thickness, 
acconiing to their intended applica- 
tions. A luminous glass is also manu- 
factured by means of the powders by 
mixing them in glass in a fused state 
in the proportions of 6 to 20 per cent, 
of the mass of glass. After the com- 
position has been puddled or mixed, it 
is converted into ditlbrent articles, 
according to the ordinary processes ; 
or after the manufacture of an object 
still warm and plastic, made of ordi- 
nary glass, it is sprinkled with the 
powders, which latter are then incor- 
porated into the surface of the article 
by pressure exerted in the mould, or 
in any other suitable way. 

It bis been observed after various 
trials tliat the passt^^e of an electric 
current through the different composi- 
tions augments their luminous pro- 
perties or brilliancy to a great extent ; 
tliis peculiarity is intend^ to be util- 
isetl in various applications too numer- 
ous to describe ; but of which buoys 
form a good example. The current 
of electricity is furnished by plates of 
zinc and copper mounted on the buoy 
itself, when the latter is used at sea ; 
but in rivers and fresh-water inlets the 
battery will be carried in the interior 
of the buoy. To secure the full effect, 
10 to 20 per cent, of fine zinc, copper, 
or antimony dust is added to the phos- 
phorescent powder described. 

(4) Take oyster-shells and clean them 
with warm water ; put them into the 
fire for ^ hour ; at the end of that 
time take them out and let them cool. 
When quite cool, pound them fine, and 
take away any grey i)art8, as they are 
of no use. Put the powder in a cru- 
cible with alternate layers of Aowcnts of 
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sulphur. Put on the lid, and cement 
with sand made into a still' paste with 
beer. When dry, put over the fire 
and bike for an hour. Wait until 
quite cold before opening the lid . The 
product ought to white. You must 
separate all grey parts, as tliey are 
not luminous. Make a sifter in the 
following maimer : Take a pot, put a*i 
piece of very fine muslin very loosely I 
jicross it, tic around with a string, put ' 
the powder into the toj), and rake 
about until only the coarse powder 
remains ; open the jKit, and you will 
find a very small powder. Mix it into 
a tliin jiaint with gum water, as two 
thin applications are better than one 
thick one. This will give paint tliat 
will remain luminous far into the 
night, provided it is exposed to the 
light during the day. 

(5) Sulphides of calcium, of biriuin, 
of strontium, etc. , give phosplioresccnt 
powders when duly heated. Rich sul- 
pliide has a preilominant colour, but 
the temponiture to which it is hciited 
luvs a modifying effect on the colour. 
Calcine in a covered crucible, along 
with powdered charcoal, sulphate of 
lime, sulphate of birytcs, or sulphate 
of sfroutia ; there is produced in each 
case a greyish-wliite powder, wliich, 
after cxfMJsure to strong light (either 
sunlight or magnesium light) will be 
pliosphorcsccnt, the colour depending 
on the sulpliate used and the degree 
of heat employed. 

(6) Five pirts of a luminous sul* 
pliide of an alkaline earth, 10 of fluor- 
spar, cryolite, or other similar fluoride, 

1 of barium borate ; powdered, mixed, 
made into a cream with w'ater, painted 
on the glass or stone article, dried, and 
fired in the usual way for enamels. 
If the article contains an oxide of iron, 
lead, or other metal, it must be first 
glazed with ground felspar, silica, lime 
phosphate, or clay, to keep the sulphur 
of the sulpliide from combining with 
the metal. The result is an enamelled 
luminous article. (Heaton and Bolas.) 

^ (7) Boil for 1 hour oz. caustic 
lime, recently prepared by calcining 
clean wliite shells at a strong red heat, 


AND Writing. 


with 1 oz. pure sulphur (floured) and 
1 qt. soft water. Set aside in a 
covered vessel for a few days ; then 
pour ofif the liquid, collect the clear 
orange-coloured crystals which have 
deposited, and let them drain and dry 
on bibulous paper. Place the dried 
sulphide in a clean graphite crucible 
provided with a cover. Heat for i 
hour at a temperature just short of 
redness, then quickly for about 15 
minutes at a white heat, llcmove 
cov#, and pack in clay until perfectly 
cold. A small quantit}’^ of pure cal- 
cium fluoride is added to the suljdiide 
before heating it. It may be mixed 
witli alcoholic copal varnish. ( ‘ Boston 
Jl. Chem.') 

(8) Simple I/ummous Writing . — 
TMs is effected by fixing a small luece 
of phosphorus on a cjuill and writing 
with this. The writing is luminous 
when placed in a dark room. 

(9) Luminous Ink . — Carefully grind 
luminous calcium sulphide in very 
thin gum- water (for calcium sulphide, 
see (1)). The writing must be exposed 
to bright tlaylight each day, to be 
luminous at night. 

(10) The luminous pn>pertie8 of 
minerals liave received from men of 
science a good dejil of attention, and 
have led in consequence to the eluci- 
dation of many interesting facts. 
Margraaf has ascertained that all the 
earthy sulpluitos, when calcined, ex- 
hibit this property, and tluit the metals, 
metallic ores, and agates are not phos- 
phorescent ; the former portion of the 
discovery had already been partly 
made known by a shoemaker of Bologna 
named Vincenzo Cascnriola, the in- 
ventor of the famous Bulognian stone, 
which is prepared by strongly heating 
heavy spar (sulphate of b^ta) with 
gum tr^gacanth. Most of the mine- 
rals having phosphorescent properties 
only exhibit them after insolation or 
exposure to the sun. Of these, the 
following are good examples : the 
diamond and several other precious 
stones; the Bolognian stone, mentioned 
above ; Canton phosphorus, prepared 
from water-worn oyster-shells, calcined 
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with sulphur ; it Appears on the mass 
as a white coating, v'liidi is scraped 
otf, and should he kept in stoppered 
bottles. Dr. Fry, in 1874, found 
similar properties in gypsum, marble, 
and chalk ; and Baldwin, of Misnia, 
in 1677, discovered tliat the residue of 
chalk in nitric acid was similarly 
affected. Some even go so far as to 
aasert that all minerals contiiining a 
fixed acid are capable of Incoming 
phosphorescent by insolation or other 
means. Fused nitrate of calcium and 
petrifactions are alsorendercd luminous 
by this moans. It is a fact worth 
noting that insolation effects the 
phosplioresccnce best in ba<lly-con- 
ducting minerals. 

Pliosphoresceiice lias been noticed, 
too, in the change from the amorphous 
to the crystalline state, and 8e|>aration 
of crystals from a solution. Another 
source of this light, and one not often 
noticed, is that caused by mechanical 
means, either jjercussion or friction ; 
the ])hosphores(5ence, however, in this 
case, Lists only so long as the disturb- 
ing influence is at work. Among the 
subshmees that arc mentioned as 
affecte<l by this agency, the most 
chanw-teristic is adularia, a transpirent 
variety of potash felspar (orthoclasc) 
wliich is found in fine crystals in Corn- 
wall, and also at St. Gothard, in the 
Alps. This remarkable mineral, when 
struck so as to split, shows at each 
crack a streak of light which may last 
some little time, and when ground in 
a mortar lias the property of appearing 
to be on fire. , Quartz, fluor.?par, and 
rock-salt, also exhibit this prop;rty 
when pounded, but in a far less degree 
than adularia. In the great majority 
of cases, the duration of the phosphor- 
escence in natural bodies is extremely 
short ; but, nevertheless, Becquerel 
invented a most ingenious instrument, 
which he called a “ phosphoroscope,” 
which will measure the length of the 
existence of the most short-lived phos- 
phorescent flash. An interesting and 
Remarkable discovery was made by 
JBecQjHi, of Turin, who found tluvt a 
phosphorescent b^ gave out in many 


eases the light to wliich it had been 
subjected. This ingenious ifliilosopher 
also discovered that snow couLl l)e 
rendered slightly luminous by insola- 
tion. Some specimens of zinc-blende 
also give out phosphorescent light, 
even with so slight an exciting cause 
as the friction of a featlier ; and also 
■some kinds of marble show, when 
heatetl, a yellowish phosphorescence. 
(G. It. T. in ‘ Eng. Mech. ’) 

(11) Some formula} for phosphores- 
cent {laints appear in a jyaper by L. 
Vanino and J, Gans in the ‘Journal 
fiir Praktisclie Chernie.’ 

The authors hai e tested the formula' 
of a great nuHil)er of writers, and state 
those of Lenard, Mourelo, Vanino, and 
Balmain to be tlio best. Those are as 
follows : — 

Lenard. — Strontium CJirbonate, 100 
grm. ; sulphur, 100 grm. ; potass 
chloride, O’ 5 grm, ; sodium cliloride, 
O’, 5 grm. ; manganous chloride, 0*4 
grm. The mixture is heated for f hour 
in tlie furna(}e. 

Mourelo. — Strontium (iarbonate, 100 
grm. ; sulfJiur, 30 grm. ; soda, 2 
grm. ; sodium chloride, 0’.') grm. ; 
manganous sulpliiite, 0 * 2 grm. 

Balmain. — Calcium oxide (quick- 
lime), free from iron, 20 grm. ; sul- 
phur, 6 grm. ; starch, 2 grm. ; bis- 
muth nitrate (5 per cent, alcoholic 
solution), 1 c.c. ; potass chloride, 0*15 
grm. ; sodium chloride, 0*16 grm. 
Heated for | hour. 

Another excellent formula is : Cal- 
cium oxide, 20 grm. ; sulphur, 6 grm. ; 
starch, 2 grm, ; potass chloride, 0*5 
gnn. ; stKlium chloride, 0’r»grm. ; bis- 
muth chloride (0 * 5 |)er t!ent. alcoholic 
solution), 1 c.c. ; calcium fluoride, 3 
grm. The authors find that the 
Heraens mercury-vajwur lamp is an 
excellent light for exciting phosphor- 
escence of the piints. 
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Machinery Castings, 

PICKLING AND CLEANING. 

Castinqs that are to be machined re- 
(juire to have the Hcsile and droris 
removed, and wliilc in certain cases 
the sand-blast is used for this purpose, ' 
the more common i)ractice is tosubject 
the castings to an acid “ pickle.” 

Iron. — Iron castings are usually 
picklc^l with sulphuric aciid or hydro- 
fluoric acid, the former Iwing most 
commonly used. The sulphuric acid 
pickling solution is usually made up 
of 1 part of sulphuric, acad to 10 parts 
of water. The sulpliuric acid sliould 
always Ihj poured into the water while 
the latter is being stirred. The reason 
for this is that a chemical reaction takes 
pliice wliich causes the liath to become 
quite warm ; but there is no dangerous 
ebullition if properly mixed. Rut if 
the water is poured upon the sulphuric 
{jcid, the latter, being much heavier 
than water, remains at the lx>tt.om. 
When an attempt is made to stir the 
solution, the water enters the Jicid in 
small streams, and is instantly raised 
to the lx)iling-point, generating steam, 
which may cause an explosion. Such 
an accident would bo likely to throw 
the concentrated acid over the work- 
man, and result in serious burns. 

Sulphuric acid will not attack the 
sand or black oxide of iron forming 
the scale upon castings, but the sand 
and scale are jwrous, and the acid 
soaks tlmough and attacks the iron 
under the scale. It finally dissolves 
a sufficient amount of iron under the 
scjile to loosen the latter. When the 
workman sees that the scale is all 
loose, the castings should be removetl 
and washed, preferably with hot water. 
If the castings are small it is a good 
practice, after washing, to immerse 
them in a soda solution for a short 
time in order to thoroughly neutralise 
any acid. 

One great objection to the use of 
sulphuric acid as a pickling solution is 
tliat, if there are any soft or spongy 


! spote in the iron, the acid will pene- 
j trate these, and it would Ihj practically 
[ impossible to wjish it out or neutralise 
it in the soda bath. Any acid thus 
entrapped in the castings will continue 
to eat until it is clianged to sulphate 
of iron or green vitiiol. This will 
tend to make the spongy or soft Rp<>ts 
in the ii'oii still worse, and may weaken 
the castings to a large extent. If the 
acid has Ijccii used a nuird)er of times 
a large iwrtion of it is converted into 
green vitriol, and hence the solution 
will not attjick the iron. In this case, 
it is necessarj' to add more acid to the 
bath, or else to throw' away the old 
lath and make up a new one. 

While the workman may receive 
quite serious burns from sulphuric 
aedd, it is not nearly as dangerous as 
hydrofluoric acid. The thin hydix)- 
fluoric acid w’ill penetrate the skin and 
atta<;k the flesh and bones underneath, 
and may result in very serious injuries. 
It will also attack the finger-nails verj' 
readily ; but if used with care, it makes 
a pickling solution which has a numl>er 
of advantages over sulpliuric acid. 

Hydrofluoric acid is commonly sold 
in three grades. The first contains 30 
per cent, of acid, the second 48 jier 
cent. , and the third .52 |)er cent. , the 
Iialance of the solution lieing water. 
The 30 per cent, solution is that 
usually employed for pickling castings. 
One gallon of the 30 per cent, solution 
should be used to twenty to twenty- 
five gallons of water. If it is desired 
to pickle more rapidly, less w'ater may 
l»c us«i, and if it is desired to get 
more use of the acid — that is, make it 
do more work — slightly more water 
may lie used. Hydrofluoric acid does 
notact upon the iron to an appreciable 
extent, but attacks the sand and dis- 
solves it. It also dissolves the black 
oxide of iron. 

When castings are pickled in sul- 
phuric acid the surface is left with a 
dull or black appearance. When pickled 
in hydrofluoric acid the surface has a 
much whiter and often almost silvery 
appearance. The surface of castings 
pickled with hydrofluoric acid is also 
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very much smoother than those pickled 
with sulphuric acid. For this reason 
hydrofluoric acid pickling is used in 
almost all cases in which the parts are 
to be polished or nickel-platetl, and 
sulphuric acid pickling only in cases 
where it is desired to remove the scale 
so as to facilitate the machining of the 
castings. 

When pickling with hydrofluoric 
acid the small casting may Imj put into 
the bath and the larger ones may liave 
the acid poured over them just as if 
working with sulphuric acid. The 
hydrofluoric acid bath is always used 
cold, but should be kept above the 
freezing-point. The bath can be used 
repeatedly by adding about one-third 
tlie original quantity of sicid before 
introducing a new lot of castings. If 
it is desired to keep the surface of the 
castings bright after they are pickletl 
in hydrofluoric acid they shouhl Imj 
washed with hot water immediately 
after coming out of the acid, and 
should be left in the water until they 
are heated through. If tliis is done 
when the castings are taken out of the 
water, they will dry quickly from the 
heat which they have absorbe<l from 
the water. If the castings are Wiished 
in cold water they will remain wet 
for some time, and hence will rust. 
A little lime is frequently added to 
the washing water which is used after 
hydrofluoric acid pickling. 

When liandling concentrated hydro- 
fluoric acid the workman should always 
use rubber gloves. If any acid is 
dropped or splashed on the skin it 
should be washed oif at once with 
water and dilute ammonia, and this 
will usually prevent any injury. The 
dilute hydrofluoric acid of the pickle 
.bath will not attack the skin instantly, 
but the workman should never put 
his hands into this solution as it will 
attack the hands to some extent, and 
will result in serious.sores, if he persists 
in handling the castings when wet 
with the pickling solution. The dilute 
aulphurio acid pickling solution will 
not injure the hands, if it is spilled 
upon them ; in fact, its only effect 


is to make the skin coarse and 

rough. 

Brass Castings. — For pickling 
brass castings, a solution is frequently 
made up by mixing three jMirts of 
sulphuric acid and two jiarts of nitric 
acid, and adding to each quart of the 
mixture about a handful of cxM.imon 
bible salt. This mixture is frequently 
used undiluted with water, and is to 
lie handled with great care, as it will 
attat;k the hands Ijadly. One advan- 
tage of this solution is that it leaves a 
good colour on the castings, and lienee 
it is fre(juently used for this purpose. 

The jnckling solution used for brass 
castings must be kept in an earthen- 
ware crock or in a vitrified bath tub, 
and the liath must be large enough to 
dip the large castings into it. Owing 
to the fact that hydrofluoric acid will 
attack sand, it cannot be kept in a 
crock or jug, as it would immetliately 
eat a hole through it, and escape. 
Hydroflutiric acid must lie kept in a 
lead carlioy, but the tlilute acid can be 
kept in wooden tubs or barrels. Either 
dilute or ctmeentrated hydrofluoric 
aci<l will dissolve glass very readily, 
and hence cannot be kept in a glass 
liottle. Concentrated sulphuric acid 
is frequently kept in iron tanks, but 
ililute sulphuric acid attacks iron 
readily, and hence it is necessary to 
keep dilute sulphuric acid in earthen- 
ware jugs anil jars, glass bottles, or 
wooden tubs or vats. (‘ Railroad 
Herald.’) 


•'XaiCtar* 
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Malleable Iron. 

(a) Whatever may be the scientific 
definition of a malleable casting, for 
commercial puriKJse.s it is one made of 
cast iron rendered malleable by sulwe- , 
quent annealing. The com|) 08 ition of 
the hard casting lies between well- 
defined limits, however, and it is 
affected by so many conditions that 
the .successful production of tliis class 
of work is one of the most difficult 
branches of the iron industry. 

While nominally the (3impc>sition of 
a good malleable casting is but little 
different from that of a car-wheel or a 
roll, yet the fact that it can be twisted, 
bent and hammered out hot or cold, 
and IwH double the tensile strength of 
those products, shows that the consti- 
tution of the castings is ([uite differ- 
ent. Tliis difference in the constitu- 
tion may lie traced to the condition 
of the carbon in each. In tho ordinary 
grey casting we may have some H to 
^Hjr cent, graphite present. In the 
malleable casting we liave the same 
amount, weighed as grajfiiite in the 
analysis, but nwlicjilly different in its 
cluinusteristics. Tliis form of carbon, 
due to the annealing process has lieen 
cjxlled temper-carlKin, by Prof. Ledebur, 
who first described it in connection 
with the malleable (Ger. “temper”) 
process. I will mention one of the 
peculiarities of this form of cjirbon. 
If a malleable casting which on fracture 
shows the fine black velvet surface 
is heated up very high and then plunged, 
all this amorphous carbon is dissolved, 
and the fracture shows the grain of a 
good tcol steel. The same is often 
seen when a piece is hammered cold, 
and more especially when a casting 
that has become warped is heated up 
and straightened. The grain in the 
latter instances will not be as good as 
in the first one, but it shows that to 
straighten a malleable casting pressure 
only without heat should be applied. 
Thw characteristic of the carbon is 
often used to palm off malleable castings 


as steel ones, much to tho disgust of 
the user and producer of dond jfide 
“ malleable.” 

The tensile strength of the malleable 
casting should run between 42,000 lb. 
and 47,000 lb. per sq. in. ; though 
castings showing only 35,000 lb. are 
quite serviceable for ordinary work . It 
is not advisable to run much l)eyond 
64,000 lb. per sq. in., for the resili- 
ence is reduced, and one of the most 
valuable properties of the malleable 
casting impaired. I have made much 
work running up to 63,000 lb. by the 
plentiful mldition of steel to the mix- 
tm‘e in the open-hearth furnace. I do 
not, however, recommend tliis, as 
wherever such high results are wanted 
they can best be obtained by using the 
steel casting direct. 

The high resilience, or resistence to 
shock, in “malleable” is its most 
useful characteristic. It is well known 
in railnMwi cindes that the ordinary 
steel cjisting comes nowhere nejvr the 
malleable for service conditions. Only 
where an exceedingly liigh tensile 
strength is required, as in the car 
couplers for the heavy modern trains, 
is the malleable casting Iwing gradually 
replaced. On the other hand, car 
castings, formerly made of grey iron, 
are now specified for malleable wher- 
ever possible, in the interest of greater 
strength and reduced weight. 

Before going into the composition 
of good “ nuilleable,” it is necessary 
to look a little into its structure. 
Originally CJist, to l)e perfectly chilled 
— that is, with the carbon all com- 
bine<l, and a contraction of some J in. 
to the foot ; the annealing process 
serves to expel the carbon from its 
state of combination, depositing it be- 
tween the crystals of the iron, not in 
the crystalline graphite of the grey 
iron, but as an amorphous form not 
unlike lampblack. At the same time 
an expansion equal to half of the 
original contraction takes place, the 
net result being a shrinkage allowance 
for the pattern identical with tha^ f^,j. 
grey iron castings of similar 8haj)e 
thickness. 
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Besides this expulsion of the carlxm 
from its combination, there is a re- 
moval of some of it from the outer 
portions of the casting. This amounts 
to nearly all in the skin to notliing | 
in. inward. I do not take kindly to 
the generally accepted theory that 
oxygen from the packing penetrates 
the ttisting, removing the carl)on by 
burning it out. I have always found 
that when oxygen has access to the 
interior, through the open structure 
of the iron itself, this is also oxidised 
witli the carbon, and the whole presents 
a sorry siglit. Whether, however, 
carbon diffuses out or not in a good 
casting, I cannot say, and ho^^o that 
this point will some day be taken up 
and settled by careful experiment. 

It will bo noted tlmt, owing to the 
removal of \'aryiug amounts of carbon 
from the skin to the interior, no carbon 
determination of a malleable casting is 
of any value unless the sample is biken 
l)efore the anneivl, and even then it is 
oidy go<xl for the total carlwn. For 
an annejiled piece a sample taken from 
the centre of the fracture with at lejist 
I in. untouched around the drill 
would give a fair indication of the 
carbon contents, but cannot claim 
accuracy. 

In former days of charcoal iron alxmt 
4 • 00 per cent, carbon was the rule in 
malleable castings. In these days of 
coke irons and steel additions to reduce 
the carlx)n, this may run as low jmj 
2 '75 per cent. Ixsfore trouble ensues 
through excessive cracking and shrink- 
ages. With the modern demand for 
a liigh tensile strength it is well to 
place the lowest limit at 2-75 per 
cent., and the upper limit for common 
work would be found in the saturation 
point of this grade of iron, or 4 ■ 26 per 
cent. It is absolutely necessary that 
the hard casting be -free from graphite : 
even a small amount of this indicates 
an open structure, with consequent 
ruin to the work in the anneal from 
pwietrating oxygen. To keep the 
earlxm in the combined shite is the 
function of the siliqon percentage ar- 
ranged for ijjhe mixture, the rote of 


cooling due to the cross section, the 
pouring temperature, sand, etc. 

The sulphur content is quite impor- 
tant, especially just now when we are 
getting the sweeping of the ccxil mines 
for our fuel to a greater or less extent. 
The jxircentage should not lx; allowed 
to go over O' 0.5, though double this 
may let a casting pi8.s muster where 
good work is of no special object. Once 
the sul[)hur exceeds 0'05 trouble may 
be expected. It is, therefore, wise to 
hold the pig-irons below O' 04 and to 
see that the fuel used is not too rich 
in sulphur. Manganese is seldom 
troublesome, as it does not often exceed 
0 ' 04 in the mixture, which means 0 ' 1 0 
to 0 ' 20 in the casti ng. A hove 0 • 0 1 in 
the rosting it begins to give trouble in 
the anneal, and therefore manganese 
as a general proposition should bo kept 
low. Phosphorus should not exceed 
0 • 22.5, and is l)etter kept below this. 

To get the proper silicon limit for 
the cLiss of castings you have to ituike 
is the trick which inciins either success 
or failure for y<jur foundry. This will 
lx; realised from the fact that you do 
not know how your castings will come 
out until alK)ut a week after they wont 
into the anneal. Now, suppose your 
imxture is wrong, and the silicon is 
cither too high, which means “low*' 
or rotten work, or too low in the cast- 
ings, making them “ high ” (strangely 
contradictory, but nevertheless shop 
terms in daily use, and dating back to 
the times when silicon was unheard of 
in malleable works). This means 
liard-burnt white castings, stronger 
than the first-mentioned class, but 
etjually undesirable. You will not 
know of this until a whole week’s 
work, in all probability etjually bad, 
has bwn put into the ovens, and comes 
out in its turn only t»o wander into 
the scrap pile. Naturally, disaster 
stares the inexperienced founder of 
malleable castings in the face all the 
time, and only a goofl laboratory will 
keep him out of hot water, ever^hing 
else being equal. It also shows the 
necessity for Ixitter protection to the 
buyer, who cannot be supposed to 
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distinguiRh Ijetween a good and only a 
fair casting. In gencml, we may say 
that the thicker the casting the lower 
the silicon allowable in order to get a 
white iron in the sand. Thus, the 
heaviest classes of work, the silicon of 
the c-asting, should not exceed 0*45. 
For ordinary work 0 * (if) is the point to 
be sought for. Agricultural work may 
run up to 0*80, while the lightest 
casting may have 1 ■ 25 per cent, with- 
out danger, though it is not advisable 
to exceed tliis limit for anything. 

Ameriam pnictice diilers from the 
European in several respects. We 
have a comparatively short anneal, 
that is, we aim at a conversion of the 
carlx'ii rather than its removal. Over 
there it is desired to get all carbon out, 
so that a wrought-iron casting, if it 
may be so called, may result. With 
much of the iron cast from crucibles, 
it is quite possible to make very fine 
grades of work, and this may Jiccount 
for higher prices for malhiable than 
steel castings f)aid in some irarts of 
Europe. Imagine, however, what 
would result if we liiul the crucible 
processes here, wdth our average pro- 
duction of some 35 tons daily in the 
larger plants, or some 80 in the very 
large ones. The common American 
practice is to use the reverberatory 
or “ air ” furnace, either with or with- 
out the top blast over the bridge to 
liasten the melting. There is always 
a blast introduced under the grates, 
unless indeed in our older works the 
cliimney draught is exceptionally 
good. 

About twelve years ago the open- 
hearth furnace was introduced into 
one of our Isugest works, and it was 
my good fortune to gain experience 
with it there. While not many malle- 
able establishments have the open- 
hearth fumaee — I can count them 
on my fingers — ^yot it is undoubtedly 
the most economical melter there is, 
provided several things. One is that 
it must be kept busy as much as pos- 
sible, as only then its full economy is 
taken advantage of. Then, skilled 
Workmen must be kept in charge. 
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Tliis does not mean the steel melter 
with his liabit of letting the heat take 
care of itself, and tapping a 10-ton 
heat five hours after charging, whereas 
it should come out in two hours and a 
half. But it means a man who will 
use liis muscle freely to rabble up the 
heat, push the pigs into the bath as 
quickly as they can be cared for, mix 
his iron well, fire sharp and (juick, so 
tliat the process liecomes one of melting 
only, rather than a refining or burning 
out of large (quantities of silicon and 
cjvrbon. When these conditions pre- 
vail, the open hearth will prove a 
friend indeed, and turn out a most 
excellent product. 

Let us take fair conditions with 
three heats daily from a 1 0-ton open- 
hejirth furnace. Using producer gas, 
the fuel ratio is about one of coal to 
six of iron. In the reverberatory fur- 
nace the fuel ratio is 1 to 4 at 
best, and often (udy 1 to 2. It is 
not Jidvisablo to make larger heats 
’ than 15 t<j 18 tons, as the time con- 
sumed in melting, and especially in 
' pouring from the small ladles after 
tapping, Incomes so great that the bath 
is seriously damaged by undue oxida- 
tion and overheating. When the time 
comes for continuous melting in the 
malleable foundry, when heat after 
heat is taken ott‘ as fast as the bottom 
can be patched up and the furnace 
chained again. Then will the com- 
plete economy of the open-heju-tli fur- 
nace be fully realised. Wo may then 
also see the tilting furnace of value to 
us, though a device of my own, which 
I am using successfully in my own 
interests, and which allows the tap- 
ping from three spouts at difierent 
levels, successively has the advantages 
of the tilting furnace for “ malleable ” 
without incurring the heavy first and 
running costs. 

For making malleable castings, the 
open-hearth furnace should be pushed 
very hard for a time, almost sufficient 
to collapse it, then it should be checked 
before actual damage is done to crown 
and iK}rts. In this way a short sharp 
I heat is obtained, the silicon of the heat 
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may be aUfculated for a loss of 20 I 
to 25 points, whereas from 35 upwards 
is the rule in other processes. Three 
hundred heats should be taken oflf 
before repairs of several days' dura- 
tion are required, and a total of at least 
1000 heats only should necessitate 
practically a rebuilding with but little 
loss other than the refractories. 

In the mean time, there has been 
much improvement in the air furnace. 
Strange to say, while the quantity of 
metal, the composition, excepting only 
in the phosphorus content, of the 
large roll and the malleable casting is 
the same, the air furnace used in each 
industry lias been developed on differ- 
ent lines. In racking rolls we find the 
short, high, reverberatory chamber 
more on the lines of the copper fur- 
naces, while in the malleable industry 
the furnace is long, very low, and con- 
tracted at the stack entrance. Wliilc 
formerly the hearth was practically 
rebuilt after each heat, at the present 
day several heats are taken off lieforc 
a new bottom is made. The bungs, ■ 
of course, always suffer, and herein the 
crown of an open hearth is much more 
easily cared for. But the poor efficiency 
of the fuel is an inherent difficulty 
which cannot .be overcome, and pre- 
sents new difficulties with every change 
of quality. 

At the present time there is a 
general difficulty with the coal used, 
which means castings with an undue 
amount of sulphur. These castings 
are weak and will some day wander 
into the scrap pile. When the next 
slump comes we will be confronted 
with a serious condition. This high 
sulphur scrap will come into the 
market; in fact, forced upon the 
' founder, whenever his castings can bo 
identified. They will be hard to use 
by him, and from the fact of high 
sulphur will not be available for basic 
steel, as was the case formerly. There 
is then a neat problem, and one which 
.will make the fortune of anyone who 
may di^over an economical remedy, 
and'that is the removal of sulphur from 
irco on a commerciai scale. I present 


this to our experimenters, and wish 
them success with it. 

The cupola still turns out a con- 
siderable tonnage of malleable castings, 
but this process will l;e gradually 
Buj)er.seded by the furnace method, 
chiefly on account of the better grade 
of work turned out by the latter. 
There is however one interesting ptunt 
connected w ith the cupola process, or 
rather with cupola iron, which we 
must go into more fully in connection 
with its bearing upon the annejil. 
Cupola iron requires some 200° F. 
more than furnace iron to anneal it 
properly. This is a general proposition. 
It seems strange tliat it sliould be so, 
but possibly the structure of cupola 
iron is so close that it reejuires more 
eflbrt to get the crystals apart and to 
effect the liberation of the cjirbon from 
its state of combination. Whether 
this is due to the contact of the metal 
with the fuel as it trickles down in 
thin strejims and drops is liard to siiy, 
but the difference certainly exists, and 
i must lie provided for in the anneal. 

Naturally with a higher degree of 
heat the wastage of the annealing pots 
is niore miirked, and the process lui- 
comes more cxi)en8ive in this regard 
also, for our annealing boxes must be 
reckoned at a dead loss, wliich is to be 
diluted, as it wore, by as long a life juj 
possible in the ovens. 

In studying the annealing process 
we find tw'o extremes leading to about 
the same results, so far as the carbon 
change is concerned. A short anneal 
at a very high heat is as effective as a 
comiHuutively long anneal at a much 
lower tomj)crature. Tluit is to say, we 
can annejil, or rather cliange the carbon 
in a casting, by placing it overnight in 
a melting furnace which has been let 
cool IksIow the melting-point of the 
iron, or do the same tiling in the an- 
nealing oven at a much lower tempera- 
ture, but giving it a week’s time. Of 
the two methods the latter is by far 
the preferable, as it not only permits 
the change in the carbon, but also 
gives the carlion time to get out. 
Then, again, the chances of burning 
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the caHtings in tlie anneal are ol)viate(l. 
The reault is a good reliable casting, 
while in the hurry-up processes one 
never knows whether tliey are annealed 
at all. Sometimes they are and often 
they are not. Malleable founders, 
therefore, while experimenting for 
generations on short annealing lines, 
have come to recognise tliat the beat 
all round and safe method is to arrange 
matters so that an oven may be regu- 
larly recharged on the same day of the 
succeeding week. 

We may describe the annealing pro- 
cess by a curve which runs up quickly, 
remains horizontal for a sliort time, 
and then drops very griwlually. That 
is a sharp heating up, in the shortest 
sjife time possible, then a shutting olf 
of the dami)ers and mainbiining of the 
temperature eveidy for a period of, 
BJiy, two full days at least, and then a 
gradual cooling down to at least a 
black heat l)efore dumping. Here is 
where mistakes are often nijule, an- 
nealing pots l>eing drawn red-hot be- 
cause Hoiin? pjirticular casting is wanted 
badly. The castings are red-hot, w'hen 
the air touches them ; the delicate re- 
Jiction of the carlK)n is disturl)ed, and 
an inferior material results. I liave 
always had softer, more malleable 
iron from the aiinejils wliich hinl the 
extra Sunday to l)ecome cold in the 
oven, and were cold when dumped on 
Monday morning. 

An oven am l)e brought up to heat 
as quickly as may be, tlie fuel waste 
to this being alone considered. In 
cities where the smoke problem exists, 
more time is reejuired than in the 
open country. For a fair-sized oven 
at least 36 hours are required to bring 
it up to heat — a pyrometer should 
always l>e used to test this — and then 
it should be held there. 

As to the actual temperatures there 
is this much to say. Furnace iron of 
average thickness must liave received 
over 1260*^ F. after coming up, until 
cutting off the heat, to be safely 
emnealed. Perhaps even then some 
of the work must be put back for 
another anneal. A safer limit is 


1 3.^)0” F., and no more is necessary. 
This temperature must exist in the 
coldest part of the furnace, or usually 
at the lower part of the middle in the 
front row' pots. As a rule, the upper 
space of an oven is some 200® F. higher 
than this, although I have succeeded 
in building ovens in which there was 
but a difference of 100® F. throughout 
the whole interior space, the temjiera- 
tures being measured with a Le Chate- 
lier element 20 ft. long. 

Translating these temperatures, we 
find that 680® C. is the low est point for 
successful annealing of furnace iron, 
wliile 780° C. is the safest cmc. For 
cupola iron the temperature should be 
about 8r)0° C. (Dr. R. Moldenke.) 

(/>) Malleable castings are peculiarly 
atlapted to the requirements of four 
peat classes of work — agricultural 
implements, railway supplies, carnage 
and harness aistings, and pii)e fittings. 
Were it not for the foot tliat malleable 
aist iron is not adapted to the heavier 
sections, it would be a sharp com- 
petitor to the grey-casting industry. 

In its manufjMjturo the Bi)ecial make 
of iron called “ malleable Bessemer,” 
or “ malleable coke iron,” is the prin- 
cipil material usetl ; the charcoal irons, 
though unequalled foi* value, being 
confined to the regions where they 
cjin compete with the cheaper coke 
irons. The silicon should be 0*75 to 
] ’60 per cent. ; phosphorus under 
0 • 200 i)er cent. ; while sulphur should 
l)e lielow 0*04 per cent, if possible. 
A pig-iron higher in sulphur, in reality 
an “ Off-Bessemer,” while meeting the 
silicon specifiaitions perfectly, should 
not l»e used except in limited quantity, 
and then airefully washed. 

With the pig-iron, hard sprues 
(unannealed scrap), steel, and also 
malleable scrap are charged. The latter 
tw'o materials are verj^ goo<i to add to 
tlie mixture, as they raise the strength 
of the casting very considerably. Care 
must be taken not to add too much, 
as this reduces the carbon to a point 
where fluidity and life in the melted 
metal is sacrificed. 

“ Malleable ” is produced in the 
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cupola, the reverberatory furnace, and 
the oiKiu hearth. The first process, 
under ordinary conditions, is the cheap- 
est. The m)n made is, however, by 
no means the best. Test l)ars matle 
of cupola iron seldom run above 40,000 
lb. per sq. in. while with furnace iron 
there is no difficulty in getting a few 
thousand jwunds more. The most 
serious objection to cujxda iron is its 
poor behaviour under the bending 
test, the deflection being very sliglit. 

In the reverl)eratory and in the open 
hearth the fuel is not in contact with 
the metal, and the result is much more 
satisfactory. The metal in these 
furnaces may cither Ije caught in the 
ordinary hand ladles, or it is tapped 
into a large crane ladle and conveyed 
to the distributing point, and there 
emptied into hand ladles as reciuired. 
When happed into hand ladles, the 
time taken is a serious item, for the 
beginning and the end of the hejit will 
bo two different things. The latter 
iron especially wUl be inferior, jis it 
was subjected to the oxidising effects 
of the flame much longer than the 
first part. As a rule, this difficulty 
is somewhat remedied by ^wuring the 
light work first, the heavier pieces 
coming later,* when the silicon has 
been lowered too much for good light 
castings. With the crane ladle pour, 
the moulder has much Ibss sjwice to 
travel over, and this will doubtless be 
the coming method. 

It takes a good man in the foundry, 
as well as in- the pattern shop, to 
handle malleable casting questions pro- 
perly. The gating should be done to 
avoid the shrinkage effects as much as 
may be, while the little tricks that 
,dan be applied make a surprising dif- 
ference in the moulding loss. As a 
consequence, some malleable works 
seldom lose more than 10 per cent., 
while in others 20 per cent, and over 
» is the rule. 

After the castings havebeen tumbled 
i^key- go to the annealing-room, where 
^y*,are packed in mill cinder or iron 
ore in cast-iron boxes. These are 
carefully luted. up, and heated up in 


suitably constructed ovens for the 
sjMMje of five or six days. It usually 
takes 36 to 48 hours to get the oven 
up to heat, the temperature ranging 
from 1600° to 1800° F. in the oven, 
the boxes having a somewhat lower 
temperature at the coldest point. 
When the fire is extinguished, the 
tlamiMirs are closed tight, all air ex- 
cluded, and the oven allowed to cool 
very g^ually, often but 400° F. the 
first day. After the castings come 
from the anneal, they are again tumbled 
to remove the burnt scale, and they 
are chij)ped and ground for shipment. 

The hard casting should have its 
carbon practically aU in the combined 
state, while the annealhig process 
should convert this to the so-called 
temper, or annealing carVwn. A well- 
anneiiled casting should not liave much 
over 0*06 to O’ 12 per cent, combined 
carbon remaining in it. Under-an- 
nealed castings can be readily detected 
by their brittleness, but it takes much 
experience to be sure that a casting is 
over-aunealed. There is a material 
ditierence between the strength of an 
over-annealed casting and a normal 
one. Two bars were taken from each of 
five heats. One bar from each set was 
given the usual anneal, and the others 
were re-annealed. The average tensile 
strength of the first set was 50,520 lb. 
per sq. in., the average elongation 
being 6| per cent, in 6 in. The re- 
annealed set had an average tensile 
strength of 43,510 lb. per sq. in., the 
average elongation being 6| per cent, 
in 6 in. Over-annealing had therefore 
cost the metal some 7000 lb. of its 
strength. 

The fact that malleable castings are 
little understood may account for the 
limited way in which they are specified. 
While some railroads specify the mix- 
ture, composition and strength of grey 
castings, they do little in the way of 
the malleable. One railroad for which 
I made castings, eddied for 40,0001b. 
per sq. in., and an elongation of 6 per 
cent, in 2 in. for sections ^ in. and 
under, and 30,000 lb. per sq. in., 
with a oorresponding elongation of 2} 
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per cent, for sections f in. to 1 in. 
thick. 

To show tt> what degree some 
foundries are making iron for these 
demands, 1 took test-pieces from some 
of their castings . The tensile strength 
and elongation in 6 in. of these pieces 
was as follows ; — 


Per cent, 
elongatiuti. 

No. 1 3f5,0:l0 and 1-7 


Lb. per sq. in. 


„ 2 34,410 „ 3-3 

„ 3 37,840 „ 4-2 

„ 4 4.5,.f).50 „ 4-0 


It was also rather odd that tlie 
thicker phjces showed the better iron, 
for usually founders err in the pouring 
of hawy castings with mixtures in- 
tended for light work. 

“ Malltjable ” can be made up to 
60,000 lb. per sq. in., though this is 
not advisable, as the slKXjk-resisting 
qualities are sacrificed. Yet, as sj)eci- 
fications become more severe, the 
general quality of this class of castings 
will be improved until wo get a more 
reliable article, and which can better 
resist the encroachments of the steel 
casting. (‘Journal of the American 
Foundry men ’s Association . ’) 

(c) The term malleable-iron castings 
means an iron that has l)eeu cast iub> 
any desired shape, and then malleable- 
ised by removing the carbon by a pro- 
cess of annealing, wliich consists in 
burning off the whole or a |)art of the 
carbon combined with the iron from 
which the castings were made. In the 
manufacture of malleable iron castings, 
the first object is to get the proper 
kind of pig-iron, for all iron is not 
suitable for making malleable iron by 
the process of annealing. From the 
Btat^ in which carbon exists in cast- 
iron, this has been classified into 3 
principal subdivisions. The first is 
“ grey ” metal or “ No. 1 foundry pig,” 
in which the carbon is not combined 
with the iron, but is in the graphitic 
state, and may be seen in large flakes, 
when the iron is broken. These flakes 
are sometimes called “tissue” and 
“ black-lead.” The second division is 
3 


“ mottled ” cast iron. In this tlie car- 
bon is partly combined with iron and 
partly in the graphitic state, whiidi 
gives the iron a spotted or mottled 
appearance. The third division is 
“ white ” cast iron. In this the car- 
lion is combined with the iron, and is 
unseen. 

drey or No. 1 foundry iron is liest 
for ordinary foundry castings, because 
it contains tlie most carbon, and is 
softer and will remain fluid longer than 
either the mottled or white irons, yet 
it is not best for malleable castings, for 
the carbon in it is not combined with 
the iron, and in converting the castings 
into malleable iron, the carbon is ex- 
tracted from the iron without molting 
the castings, and if this class of iron is 
used the castings will be full of small 
holes after they have been malleable- 
ised, and will not have the required 
strength. 

The iron tliat will make the best 
malleable aistings is white cast iron, 
for in this the carbon is completely 
combined with the iron, and when it is 
abstracte^l from it by the annealing 
process, it leaves a perfectly sound and 
smooth casting. But in using this 
iron for malleable castings another 
trouble arises. The iron contains so 
little carbon that it will not retain its 
fluidity long enough to lie run into 
light castings, and almost all malle- 
able castings are very light ; so that 
this class of iron cannot be used. 

As the grey or No. 1 foundry iron 
contains too much carbon, and the 
white iron too little carbon, the best 
iron for malleable castings must be the 
mottled iron which is lietween the two 
extremes. This iron is always used 
for malleable iron castings, and none 
but the very best brands of cold-blast 
cliarcoal mottled iron will produce a 
good malleable casting. 

Iron for malleable castings may be 
melted in a cupola or in either of the 
reverberatory furnaces. But the iron 
molted in a reverberatory furnace 
always produces by far the best cast- 
ings ; for the iron is not melted in con- 
tact with the fuel, as in the cupola, 
I 
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and it is not deteriorated by the im- 
purities contained in the fuel. There 
is also the advantage tbit, should the 
iron contain too much carbon, jKirt of 
it may be removed by the oxidising 
action of the flame. 

As most malleable castings are very 
small they are generally moulded in 
snap-flasks, with greensand, from 
metallic patterns or match-plates. 
The castings, before they arc annealed, 
are as hard and brittle as glass, and 
they must l)e handled with care to 
prevent breaking. These ciistings are 
put into a tumbler or rattle barrel, 
where they are cleaned of all iidhering 
sand, and become polished by mutual 
friction ; to anneal them properly it 
is very essential tliat they should be 
thoroughly cleaned. The cleaned cast- 
ings intended for conversion into malle- 
able iron, are next packed into iron 
boxes with alternate layers of fine iron 
scales from rolling mills. The boxes 
are then closed at the top by a mixture 
of sand and clay, and all the cracks are 
carefully luted, to prevent the admis- 
sion of air. The boxes are next put 
into the annealing oven, where they 
are subjected to a white heat, not suf- 
ficiently hot, however, to melt the 
boxes. They are kept at this heat for 
a week or more, and then allowed to 
cool off gradually. After the castings 
have been properly annealed, they are 
covered with a film of oxide of differ- 
ent colours, and resemble in appearance 
that kind of Champlain iron ore called 
peacock ore. These various colours of 
the oxide are a sign of good malleables. 
This adherent oxide is removed from 
the casting by another pissage through 
the rattle barrel, and the process of 
malleable iron making is finished. 

Powdered iron ore is sometimes used 
in place of iron scales, but it is not so 
go^, for it contains more or less silica 
and earth, which at the temperature of 
the annealing oven, will fuse and form 
a slag or cinder, and prevent the oxi- 
^ dising action on the castings. For this 
reas^, scales are to be preferred, and 
care should always be taken to keep 
them as free.^m earthy matter as 


possible. In every “ heat ” or anneal- 
ing operation, the scales part with some 
of their oxidising properties, and before 
they are again used they must be 
pickled and reoxidised. This is done 
by wetting them with a solution of sal- 
ammoniac and water, and mixing and 
drying them until they are thoroughly 
rusted, when they are again ready for 
use. The annealing l^oxes were for- 
merly made of soft iron, but at present 
they are mostly made of hard iron — 
the same as the castings are made of. 
The hard-iron boxes become annealed 
the same as the castings, and will last 
longer than tlie soft-iron boxes. These 
boxes arc generally made alwut 20 in. 
long by 14 in. wide and 14 in. deep. 
They are set one on top of another in the 
annealing oven, but never more than 
two high. The lower one has a bottom 
cast in it, but the top one has no 
bottom, and is merely a frame set on 
the lower box. These boxes only last 
a few heats, and the small boxes are 
said to last longer than the larger ones. 

There are several different kinds of 
annealing ovens in use, and some very 
important improvements have been 
made in their construction in the last 
few years. The best in use at the 
present time is one with a fire on each 
side of it, and so arranged that the 
flame from the fuel does not enter the 
oven or strike the boxes. This oven 
is not allowed to cool off, but is kept 
hot all the time, and at one end there 
is a door through which the annealing 
boxes are removed while at a white 
heat, and are replaced by cold ones. 
The door is then closed, and the boxes 
heated to the required degree. This 
kind of oven is most economical in use, 
for it requires less fuel than any other, 
and is not injured by expansion and 
contraction in cooling and reheating, 
as the other ovens are. When anneal- 
ing the castings in the oven, care should 
be taken to not have the temperature 
of the oven too high, nor the heat too 
prolonged, or the castings may be 
burned and hardened after they have 
been softened. After the castings have 
been thoroughly decarbonised an- 
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Dealing in the oven, they are virtually 
a coinincrcially pure iron, and are the 
sfimc aB wrouglit-iron witliout fibre, 
and fibre may Ihj imjiarted to them by 
rolling or liammering. Yet these 
castings without fibre are sometimes 
equal to the best wrought iron for 
strength, and may be bent double when 
cold without breaking them. (‘ Iron 
Age.’) 

(d) The process is conveniently ap- 
plicableonlyto small castings, although 
pieoco of considerablcsizearcsomctimes 
thus treated. Hamlles, latches, and 
other similar jwticles, cheap liarness 
mountings, ploughshares, iron handles 
f(jr tools, wheels and pinions, and many 
small parts of miuihinery are made of 
mallejible CJist iron, or tis steel castings. 
For such pieces, chaicoal cast ii-on of 
the best quality should be selected, in 
order to ensure the greatest possible 
purity in the malleable product. The 
castings are made in the usual way, 
and are then embedded in oxide of 
iron— in thefonn, usually, of hematite 
ore — or in peroxide of manganese, and 
exposed to the temj)erature of a fiill 
red hwit for a sufficient length of time 
to ensure the nejirly complete removal 
of the («irbon. The process with large 
pieces requires many days. If tlie 
iron is carefully selected, an<l the de- 
carlwnisation is thoroughly performe<l, 
the castings are neiirly as strong and 
sometimes hardly less malleable than 
fairly good wrought iron, and they can 
be worked like that metal. They will 
not weld, however. The pig-iron 
should lie very free from sulphur and 
phosphorus. The liest makers liave 
usually melted the metal in crucibles 
having a caiwjity of 60 to 75 lb., 
keeping it carefully covered to exclude 
cinder and other foreign matter. The 
furnace is similar to that of the brass 
foundry, 2 to 2J ft. square, and the 
fire is kept up by natural draught. 
The temperature is determined with 
sufficient accuracy for the practical 
purposes of the iron-founder by with- 
drawing a portion on an iron biw. If 
hot enough, the drop bums on ex- 
posure to the air. If right, the metal 


is poured (juickly. The “ cementa- 
tion,” or dccarlMiiiisation, is conducted 
in cjMit-iron l)oxcs, in which the ar- 
ticles, if small, are packed in alternate 
layers of the decarbonising material. 
As a maximum, about 800 or 1000 lb. 
of castings are treated at once. The 
largest pieces require the longest time. 
The fire is quickly raised to the maxi- 
mum temjHJrature, but at the close of 
the process the furnace is cooled very 
slowly. The operation requires 3 to 6 
days with ordinary small castings, and 
may take 2 weeks for large pieces. 
This process was invented in 1769. 
Decarbonisation is often performed, in 
the prxaluction of steel castings, by a 
process of dilution accompanied with 
possibly some ‘ ‘ dissociation. " By the 
preceding method the carbon takes 
oxygen from the surrounding oxides, 
and passes off as carbon monoxide 
(carlsmic oxide) ; in the process now 
referred to the carl)on of the cast iron 
is shared between the latter and the 
wrought iron mixed with it in the 
melting-pot, and a small jKjrtion may 
possibly piSB off’ oxidised. The latter 
method lias been practised to some 
extent for a century. Selected cast 
iron and good wrought iron are melted 
down together in a crucible, and cast 
in moulds like cast iron. The metal 
thus produced contains a i)ercentage 
of carbon, which is determined by the 
proportions of cast and wrought iron 
in the mixture. The amount is so 
hmall, frequently, that the castings can 
be foiged like wrought iron, 

(c) The ‘ Chemische Centralblatt ’ de- 
scribes the following method practised 
in Germany for the preparation of 
malleable cast iron : It consists of two 
operations: (1) pouring the cast iron 
into moulds, and (2) removing part of 
the carbon contained in the castings. 
This is conducted in so-called “ tem- 
porary ” furnaces, wherein the castings 
are brought into contact with sub- 
stances containing oxygen and heated 
to i^ness. The result is the forma- 
tion of a very tough material, poor in 
carbon. The castings, contained in 
cast-iron vessels, are placed on a layer 
I 2 
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of oxidiBing Bubstances^ and the inter- 
vening spaces are filled up with the 
latter. Oxide of zinc, hammer scale, 
brown and red iron ores, are used for 
this purpose — mostly the latter. The 
operation lasts 24 to 36 hours, and 
depends on the dimensions of the iron 
to be tempered and the degree of tem- 
pering. With regard to the latter, j 
the limits are within a wide range, as, 
with a correct formula for mixing, it 
is possible to absorb the whole of the 
carbon. It is best to use iron free 
from manganese and containing amor- 
phous carbon — that is, wliite pig-iron. 
The tempered iron forms an excellent 
material, and compares favourably with 
malleable iron as to firmness. Tt can 
lie worked and polished with file and 
chisel, or forged and welded at a mode- 
rate red heat. 




Manures and theiib 
Uses. 

There are five substances which act 
as pianures, and all the host of fertil- 
I isers on the market derive their value 
j from the fact that they contain one or 
more of these Ixnlies. The five are : 
nitrogen compfiunds, pluispliates, pot- 
ash compounds, lime, and organic 
matter. The first three benefit the 
plant alone, the other two also improve 
the texture of the soil. 

Nitrogenous Manures. — The 
general efiect of nitrogenous manures 
is k) promote vegetative growth and 
leaf jiroduction ; they are, therefore, 
of special value on plants l&e cabljage, 
spinimh, and grass, where much loaf 
development is wanted, and for herb- 
aceous plants where vigorous growth 
is necessary. Not only do they pro- 
mote leaf production in good “ grow- 
ing ’* wefither, but they do so at other 
times as well, so tliat when growth 
bis been brought k) a standstill by a 
cold spell, it may be started again by 
the addition of a suikible nitrogenous 
miwiure. Indeed, the inhibiting efFoct 
of low temperatures on assimilation 
and growth seems to be considerably 
modified by the addition of nitrogenous 
fotnlstuff. 

Of all nitrogenous manures the 
quickest to act is nitrate of soila ; it 
is, therefore, the most valuable in an 
emergency. Applied at the rate of 
1 lb. to the r(Mi, it is very useful 
when young plants are being kept 
back by cold weather, or showing the 
yellowing of the leaf cliaracteristic of 
abul condition generally. The writer 
buj used it with advantage on young 
peas checked by the cold and suffering 
meanwhile from the attack of slugs ; 
it is also beneficial to young carnations, 
the growth of which may have been 
similarly retarded. Simii^ly, a poor 
lavra may be improved by nitrate of 
soda ; so long as the grass roots are 
still alive, it causes growth to start 
earlier and to cover up the bare places. 
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lu general, whenever an early start is 
wanted, either to secure greater growth 
or to erwiblo tlie plant to grow away 
froni some fKJst, a small dressing of 
nitrate of soda at the rate indicated 
above may be expecteti to prove bene- 
ficial. Another effect of nitrate of 
soda is to improve the colour of the 
plant. Cabl^es may be greatly 
improved in apjiearauce by applying 
two small dressings, one about five 
weeks, the other al>out two weeks, 
bcfoie they are to be cut ; they thus 
get a brighter, fresher colour than 
they woultl otherwise have hjjd, A 
similar improvement is effected in 
spinach. 

Care is necessary in applying nitrate 
of soda. Like other saline manures, 
it should not be put on to dry soil, 
nor should the salt get on to the 
young foliage. The most satisfiictory 
way is to dissolve the pound in about 
2 gal. of water, and to pour this solu- 
tion on to the soil. 

Though not quite as useful as nitrate 
in an emergency, sulphate of ammonia 
is practically equal to it for all ordi- 
nary purposes, and for some special 
purposes it is considered superior. 
Thus it is found to l)e better for 
potatoes ; it increases the yield with- 
out injuriously affecting the quality. 
There is a common beli^ among barley 
growers, which is proliably well 
founded, that their crop is affected in 
the same way ; the yield increases, 
but the quality does not deteriorate. 
Its general etiect of promoting vegeta- 
tive growth is sometimes of advantage j 
to the exhibitor who wishes to keep | 
his plants growing a little longer. 
Ch^santhemums and other plants, 
which promised to be over a few days 
before the show, have been kept going 
for the necessary time by applying a 
small amount dissolved in water. 

Asa dressing for the kitchen garden 
and h(^rbaceouB border, 1 lb. to the 
rod, applied with the precautions given 
above, is probably sufficient ; this 
q^ntity contains somewhat more 
nitrogen than does a pound of nitrate 
of soda. 


Phosphates. — The second manu- 
rial constituent is phosphoric acid, 
invariably, however, combined as phos- 
' phate, and nearly always as calcium 
phospliate. Four important fertilisers 
owe their value to this body — super- 
phosphate, basic sl^, bone manures, 
and ordinary Peruvian guano. Phos- 
! pirates tend to produce a fibrous root 
development, and are very useful for 
plants like turnips and potatoes, which 
depend to a largo extent on a proper 
development of fine roots near the 
surfiice. Probably, most herbaceous 
plants would Ixj found for this reason 
to Imnefit by pliosphatic manures. 
Another valuable function is that they 
promote the ripening processes, so 
that a crop well manured with phos- 
phates wUl finish sooner and ripen 
Iretter than another receiving none. 
This is often strikingly illustrated in 
agricultural practice. Wheat, in the 
northern j)art8 of England, dressed 
with phosphates, has been observed to 
ripen 10 days or more earlier than 
other wheat in the neighbourhood 
which had had no such dressing. On 
the Rothamsted plots the barley man- 
ured with phosphates takes on a bright 
golden colour, whilst the control plots 
are still green. Garden crops wanted 
to ripen early should, therefore, always 
be supplied with phospliates ; to men- 
tion only two instances, both tomatoes 
and early peas have been found to 
benefit considerably. Flower produc- 
tion also seems to be promoted by 
phosphates, and we find the manurial 
recipes favoured by successful ex- 
hibitors of tulips, of roses, and of 
chrysanthemums. All agree in includ- 
ing phosphates. 

On grass land they have the effect 
of oncoura^ng clover, so that a lawn 
winch originally was almost entirely 
grass may liave its character consider- 
ably altered by one or two pKosphatic 
dressings. This has long Ijeen known ; 
it was observed in Chesliire a century 
ago, and was one of the reasons why 
bone manures became so exceedingly 
popular on pasture land ; in feet, some 
of the less educated farmers used to 
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allege that the clover sprang from the 
bones ! Of course, clov3r is not always 
wanted on a lawn, but wherever it is 
desired, phosphaiic manure will help 
to encourage it. On the other hand, 
nitrogenous manures — nitrate of soda 
and sulphate of ammonia — favour the 
grasses, so that the clovers tend to 
become crowded out. By taking ad- 
vantage of these two facts, the gardener 
can generally control the proportions 
of grass and of clover on his lawns, 
though, of course, sufficient time must 
be allowed for the crowding-out pro- 
cess. 

Of the three phospluitic manures, 
super-phosphate is the quic-kest to act, 
and the one most gcnendly useful in 
spring and early summer ; it should 
be applieil at the rate of about d lb. 
to the rod, all lumps to be previously 
broken down, so that the distribution 
may bo fairly uniform. It may Ire 
put straight on to the soil, but should 
not touch the young f ( rliage. On heavy 
clay land that tends to bo cold, basic 
slag at 5 lb. to the rod is Ircttor ; by 
preference this should go on in autumn, 
but it can still Ire appli^ now. When- 
ever during the course of the year 
trenching is Ireing done in gardens 
where the substril is clay, it is always 
an advantage to dig into the bottom 
spit about 10 lb. of basic slag to the 
rod. 

Ordinary Peruvian guano at the 
rate of 5 or 6 lb. to the nwl is an 
admirable fertiliser when applied in 
autumn, but at this period of the year 
is less useful than superphosphate. 
Probably most gardens would benefit 
by the application of phosphates where 
these do not alrejrdy enter into the 
scheme of manuring. Dung, the 
staple dressing of the horticulturist, 
contains an insufficient quantity, and 
it is usually advantageous to add a 
little more. 

Potash Compound. — Coming 
.now to potash, tliis serves several 
important functions, but it is less 
frequently necessary as a special man- 
ure, sipce dung contains a fair amount, 
and a ^good dressing of dung often 


supplies all that is needed. There 
are, however, certain cases where more 
is wanted. In some way, not yet 
understood, potash helps the plant to 
make the food it stores up for the 
next generation. For instance, it 
increases the store of sugar in the 
sugar beet and mangold, and it increases 
the starch in the potato and the grain 
of wheat ; it is, therefore, regularly 
applied to these crops. Another 
clwracteristic effect is that it prolongs 
the life of the plant. The^fruit-trees 
on the potash^j>lots of the Wye College 
exiHirimental fruit garden keep their 
leiwes longer than the others, and a 
similar lengthening of life also apixjars 
to hike place on some of the Kotham- 
sted ^K)tash plots. ^ This, perhaps, 
accounts for the great value of pt)t}i8h 
manures on thin, clialky, or siwuly 
soils, where the plant tends to ripen 
and finish off rather too B(K)n to julmit 
of maximum crops. Further, pobish 
checks rank growth, and is useful in 
correcting an excessive autumn dressing 
of dung. This is clearly demonstmted 
on the Itothamsted mangold plots ; 
where large amounts of nitrogenous 
manure without jH>tash are applied, 
the growth is exceedingly rank, and 
the plants are liable to disease, but 
where jK)Ui8h is added the plants are 
hwdthy, and show an increased yield. 
Without potash the extra nitrogenous 
manure is worse than wasted ; with 
potash it exerts its full effect. I^otash 
is always worth trying in a garden, 
where the rankness of the foliage and 
the bad colour of the flowers indicate 
a disproportionately largo amount of 
nitrogen in the soil. In fact, when- 
ever ctdour of flowers or fruit needs 
improving, potash may be useful. 
Potash manuring has also Iwen found 
to benefit bush fruit ; its effect on 
grass land is often to encourage clover. 

Several potash fertilisers are ob- 
tainable, but perhaps the most gener- 
ally useful is the sulpliate, which may 
be used at the rate of 3 or 4 lb. to 
the rod. The muriate may also be 
used, but there was, and to an extent 
still is, a prejudice against it on ac- 



MANURES: Organic Matters, Mixing Manures. 110 


count of a supposed bad effect on the 
quality of potatoes ; the case is not 
definitely proved, but most gardeners 
would probibly pi’efer the sulphate, 
with its clctin record. Kainit may be 
more suitable whore the garden is run 
for profit, but it should go on only in 
autumn or early spring. 

Organic Matters.— Lime and 
organic matter are of equal imjiortance 
with the manures mentioned alx>ve, 
and each produces a characteristic 
effect shown by nothing else, but they 
also should be applied in the autumn. 

As a general (Iressing for tlie kitchen 
garden or herhiceous border, a mixture 
of 1 lb. of nitrate or sulphate of am- 
monia, 3 lb. of superphosphate, and 
3 lb. of sulphate of potash may be 
tried. But without doubt tlic great 
advantage of artificial manures is that 
the gardener who has made himself 
acquainted with their efiects can use 
the particular manure or manures 
necessary to obtain just tliose results 
he wants. (‘ Gardener’s Cluroiiicle. ’) 

Mixing Manures.- -A word of 
wmtion may be given as regards the 
mixing of artificials. Probably it is 
now uiiiA^ersally known that sulphate 
of ammonia must not be mixed with 
any manure holding free lime, notably 
basic slag, and precipitated phoH{)liate. 
The immediate result of making such 
a mixture is the lil)eratiou of free 
ammonia, whose presence in the air 
can at once be detected by its pungent 
<)dour. If it is desired to apply sul- 
phate of ammonia with one of these 
substances to any particular area of 
ground, the phosphate should be put 
on a mouth or more before the other 
substance. Sulpliate of ammonia may, 
however, be mixed with the other 
ordinary manures, such as superphos- 
phate, dissolved bones, bone-meal, 
kainit, sulphate and muriate of potash, 
and nitrate of soda. Nitrate of soda 
should not be mixed with superphos- 
phate, ilissolved bones, or dissolved 
guano. Not only does such a mixture 
result in the loss of more or less 
nitrogen, but the mass is apt to 
become sticky and difficult to sow. 


Superphosphate and dissolved bones 
should not be mixed with Isisic slag 
or precipitated phospliate, as this 
results in the soluble phosphate of the 
super or dissolved bones becoming 
insoluble. I’obish manures (kainit 
and sulphate and muriate of potash) 
should not be mixed for more than a 
few houi-s with any “dissolved” 
manure (e.g. superphosphate and 
ilissolved l)ones), not because anything 
is lost, but simply because the mass 
becomes smeary and unsowable. Gene- 
rally speaking, the sooner a mixture 
of manures is sown after it is made, 
the better. Some mixtures, as has 
been indicated, get smeary, others get 
lumpy, while others, like basic slag 
and kainit, may actually become a 
hard, solid, stone-like mass. (‘ Leaflet 
No. 80 of the Board of Agriculture 
and Fisheries.’) 
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Marble Working and 
Cleansing. 

{See also Mosaic-Work, Poijshinq, 

Clkansing, Sanu-Blast Etching, 

ETC.) 

Cutting and Shaping.— Marbles 
are generally cut up in the same direc- 
tion in which they are quarried ; this 
is known as sawing with the grain. 
Sometimes it is necessary to cut them 
against the grain, which renders them 
more difficult to work. Some marbles 
can only be sawn in the direction in 
which they are cut up. The marble 
worker is often obliged to rough-hew 
and work without the help of the saw, 
casings, columns, and otlier articles 
with curved outlines ; sometimes, but 
rarely, he re-works with the chisel 
badly executed sawings ; he then 
squares each piece with the saw or 
chisel to the required dimensions, and 
finally mounts the marble upon its 
stone core, and sets up the work in its 
place. The working of mouldings 
takes much time and trouble. The 
first operation is to saw the arris, then 
to work with a notched chisel, making 
sevend successive groovings, on account 
of the contour and expansion, in which 
but veiy small pieces of the material 
are taken, for fear of splintering it ; 
finish with small common chisels, which 
should be sharp and well tempered. 
Cylindrical pieces, such as round pedes- 
ttds, columns, urns, and vases, are 
worked with a chisel, and then if 
portable, finished on a turning lathe. 
When it is impossible to place the 
pieces in a lathe, they are tliickly 
grooved, bolstered with the puncheon, 
and the desired contours obtained by 
means of thick panels ; they are then 
worked with a small chisel, which re- 
moves the dust, and thus prepares the 
marble for polishing. 

Polishing. — («) Polishing in- 
dudes five Operations. Smoothing the 
roughntos left by the burin is done by 
rubbing the marble with a piece of 


moistsandstonefor mouldings. Either 
wooden oriron mullers are used, crushed 
and wet sandstone, or sand, more or 
less fine, according to the degree of 
polish required, bemg thrown under 
them. The second process is continued 
rubbuig with pieces of pottery without 
enamel, which have only been liaked 
once, also wet. If a brilliant polish 
is desired, Gothland stone instead of 
pottery is used, and potters’ clay or 
fuller’s earth is placed beneath the 
inidler. This operation is jxsrformed 
upon granites and porphyrj^ with emery 
and a lead muller, the upper jiart of 
which is encrusted with the mixture 
until reduced by friction to clay or 
an impaljtable powder. As the polish 
depends almost entirely on these two 
operations, care must be taken that 
they are |)erformed with a regular and 
steady movement. When the marble 
has received the first polish, the flaw's, 
cavities, and soft spots are sought out 
and filled w'ith mastic of a suitable 
colour. This mastic is usually com- 
posed of a mixture of yellow wax, 
rosin, and Burgundy pitch, mixed 
W'ith a little sulphur and plaster passed 
through a fine sieve, w'hich gives it 
the consistency of a thick paste. To 
colour this [)astu to a tone analogous 
to the ground tints or natural cement 
of the material upon which it is placed, 
lampblack and rouge, w'ith a little of 
the prevailing colour of the material, 
are added. For green or red marbles, 
this mastic is sometimes made of gum 
lac, mixed with Spanish sealing-wax 
of the colour of the marble ; it is 
applied hot with pincers, and these 
parts are polished with the rest. Some- 
times crushed fragments of the maible 
w'orktnlare introduced into this cement ; 
but for fine marbles, the same colours 
are employed which are used in paint- 
ing, and which will produce the same 
tone as the ground ; the gum lac is 
added to give it body and brilliancy. 
The third operation of polishing con- 
sists in rubbing it again with a hard 
pumice under which water-is constantly 
poured unmixed with sand. For the 
fourth process, called softening the 
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ground, leiwl filing.^ ivro mixed with 
the emery mud protluced hy the polish- 
ing of mirrors or the working of pre- 
cious stones, and the marble is rubbed 
witU a compact linen cushion, well 
saturated with this mixture ; rouge 
is also used for tliis polish. For some 
outside works, and for hearths and 
paving tiles, marble workers confine 
themselves to this polish. When the 
marbles have holes or grains, a lead 
inuller is substituted for the linen 
cusliion. In order to give a {Perfect 
brilliancy to the |X)lish, tlie gloss is 
aj)})lied. Well wash the {)repired sur- 
faces, and leiwe them until perfectly 
dry ; then take a linen cusliion, moist- 
ened only with water, and a little 
powder of adcined tin of the first 
(juality. After rubbing with this for 
some time, take another cushion of 
dry rags, rub with it lightly, brush 
away any foreign substance which 
might scratch the marble, and a jier- 
fect polish will Iw obtained. A little 
alum mixed with the water used pene- 
trates the pores of the marble, and 
more speedily gives it a polish. Tliis 
polish spots very easily, and is soon 
taiiiished and destroyed by dampness. 
It is necessary, when purchasing arti- 
cles of {K)li8hed imirble, to subject them 
to the test of water ; if there is too 
much alum, the marble absorlw the 
water, and a whitish spot is left. 

(b) If the piece to be polished is a 
plane surface, it is first rubl)eil by 
mejins of another piece of marble, or 
hard stone, with the intervention of 
two sorts of sand and water ; first 
with the finest river or drift sand, and 
then with common house or white 
sand, which latter leaves the surface 
sufficiently smooth for its subjection 
to the process of gritting. Three sorts 
of grit stone are employed ; first, 
Newcastle grit ; second, a fine grit 
brought from the neighbourhood of 
Leedfii; and lastly, a still finer, called 
snake grit, procured at Ayr, in Scot- 
land. These are rubbed successively 
on the surface with water alone ; by 
these means the surface is gradually 
reduced to that closeness of texture, 


fitting it for the process of gkzing, 
wliich is performed by means of a 
wocKlen block having a thick piece of 
woollen stutt* wound tightly round it ; 
the interstices of the fibres of this are 
filled with prepared putty powder, or 
peroxide of tin, and moistened with 
water ; this being laid on the marble 
and loaded, it is drawn up and down 
the marble by means of a handle, being 
wcasionally wetted, until the desired 
gloss is produced. The polishing of 
mouldings is done with the same mate- 
rials, but with rubbers varied in shape 
according to that of the moulding. 
The block is not used in this case ; in 
its stead a piece of linen cloth, folded 
to make a handful ; this also contains 
the putty and water. Sand rubbers 
employed to polish a slab of large 
dimensions should never exceed f of 
its length, nor J of its width ; but if 
the piece of marble is small, it may be 
sanded itself on a larger piece of stone. 
The grit rubbers are never so large 
that they may not be easily held in 
one hand ; the largest block is about 
14 in. in length and in. in breadth. 

Mounting’. — Marble workers 
mount and fasten their works upon 
plaster mixed with a third part of dust, 
as pure plaster repels the marble, and 
causes it to swell out and burst. These 
are joined together by cramps and 
gudgeons of iron and copper, which 
should be carefully covered, in order 
that the oxides may not spot the 
casings. Marble chimney-pieces should 
be lined with lias stone or plaster. 

Selectmy . — Examine each piece, note 
its beauties, and endeavour to hide its 
defects before cutting or working it. 
When fine pieces are found, endeavour 
to cut them into two or three parts, in 
taxier to multiply them, cutting them 
in such a manner that these happy 
accidents may be reproduced according 
to taste. 

Veneering. On awod. —Veneer- 
ing upon wood is preferable, in every 
respect, to that on stone. For this 
urpose, as marble particularly the 
lack, would break % heating it in 
the usual manner, pla^ the slabs of 
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inarble in a caldron, tightly closed, in 
which let them boil. Then take them 
from the caldron, and after this pre- 
liminary oi)eration, subject the marble 
to the heat of the fire to receive a 
rufvstic of tar. The wood having been 
prepared in a similar manner, press 
the mtirble, coated with the mastic, 
u{)on the wood, and a perfect cohesion 
is effected. The cases of ornamental 
clocks are hollow, for the movement of 
the i>endulum and other works. This 
hollowing cannot be effected on stone 
without detriment to its solidity. 
When wood is used, a frame is niiule 
of it, upon the exterior parts of which 
marble is to bo veneered. The mix- 
ture of glue with tar is found an 
improvement in effecting this veneer- 
ing. 

Venecring^on Metals . — As these pos- 
sess a smooth surfjico, the substance 
which should fasten them to the marble 
cannot incorporate itself with them 
intimately enough to join both, and 
render them inseparable. It is there- 
fore necessary to interpose between 
the metal and the marble a third body 
which should force them to perfectly 
adhere ; tliis is effected by the use of 
8and-i)aper. 

Veneering on Zinc . — Take a plate of 
zinc of about in, thick; make a frame 
of this of the form of whatever article 
may bo wished ; upon tliis form glue 
sand piper, leiiving the rough side 
outermost, and upon this rough side 
apply the marble, liaving first prepared 
it by heating in a water-bath, and 
placing between the marble and the 
sand-paper a coating of mastic of tar. 
By tins means, so perfect an adhesion 
between the marble and the zinc is 
effected, that the marble could lie more 
,^ily broken than removed. The 
application of marble upon zinc can also 
be effected by grooving the metal in 
every direction with strokes of the file, 
but the sand-paper produces the best 
* results. Zinc is preferred to other 
metals, because it possesses resistance 
and cheapness, and causes no other 
lexpense in the manufacture than that 
of cutting up to form the model. Tin 


does not possess the same resistance 
or cheapness ; sheet iron is dearer ; 
cast iron is too heavy ; copper is ex- 
pensive ; by the application of marble 
upon zinc, articles can be manufac- 
I tured at the same price as those 
veneered upon wood. In fastening 
marble to the metallic plating, the tar 
which is used in the application of 
marble to stone will not be sufficient. 
The parts must first be heated in a 
water-bath or over a furnace prepared 
for this purpose, and then, by a sieve, 
sprinkled with one of the following 
mordants : Crushed glass, grains of 
emery of all sizes, copper filings, cast- 
ings of any metal, finely rasped lead, 
or any kind of powdered stone, such as 
sandstone, marble, granite or pumice, 
and rubber can also be used. When 
the sheets of metal and of marble have 
received sufficient mordant, join with 
a coating of tar, which fastens them 
strongly together. Any web of linen 
or cotton can be placed between the 
marble and the metal ; tliis web being 
covered with grainy substances, stuck 
on by glue. 

Vene&ring on Boxes . — The marble is 
first sawn to thickness and form re- 
quired for the dressing case or box to 
which it is to be applied. The wood, 
usually white woixl, oak or fir, is cut a 
little smaller than the marble which is 
to cover it. This wood is lined with a 
shaving of beechwood to prevent warp- 
ing. This lining is only placed on the 
side which is to receive the marble ; 
each piece of marble is then applied to 
the corresponding piece of wood, and 
stuck on by glue or other mastic. 
When the marble has been applied the 
opposite side of the wood is thinly lined 
with rosewood or mahogany, so that 
this lining forms the inside of the box 
which is thus prepared for receiving the 
necessary divisions. The four parts 
are then dovetailed together, and the 
top and bottom parts are fastened 
flatwise on the four sides with glue 
or mastic. The box being finished, the 
outside is pumiced and polished, and 
' any applications of gilding can be 
made. 
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Sculpture of Marble by 
Acids. — Prepare a varnish by pul- 
verising Spanish sejiling-wax, and dis- 
solving it in spirits of w’ine. Trace 
on the white marble, with a crayon, 
the design which is to be in relief 
and cover this delicately with a brush 
dipped in the varnish ; in about 2 hours 
the varnish will be dry. Prepare a 
solvent of ecjual parts of spirits of 
wine, hydrochloric acid, and distilled 
vinegar ; pour this solution upon the 
marble and it will dissolve those parts 
wliich are not covered by the varnish. 
When the acid has ceased to ferment, 
and, consequently, will no longer dis- 
solve the marble, pour on some fresh, 
vvliich continue until tlic ground is suf- 
liciently grooved. When there are 
delictite lines in the design which 
should not l)e grooved so deeply, they 
should at first l)e covered with varnish 
to prevent the action of the acids upon 
them ; then wdien tlie reliefs have Ixjen 
rmvde, the marble should be well 
washed and the varnish removed from 
the delicate lines with tlie point of a 
pin ; then pour on new acid, which 
will groove it as deeply as desired, care 
being taken to remove it at the pro|)er 
time. When the acid has acte(l upon 
the marble, it corrodes Ijciieath the 
varnish and enlarges the lines in pro- 
portion to its depth ; tJierefore dmw 
the lines in relief a little larger than 
it is desired to leave them. When the 
work is completed remove the varnish 
with spirits of wine, and, as the grounds 
will be very difficult to polish, they 
may be dotted with ordinary colours, 
diluted with the varnish of gum lac. 
The marble being thus grooved, the 
cavities maybe filled in with inlaid work 
of gold, silver, tin, sealing wax, sul- 
phur, or pearl shell reduce<l to powder. 
These designs can be matle either in 
moulding or in relief, without changing 
or injuring the marble ; every sort of 
writing, can be thus traced ; and the 
execution is very rapid, wliether in 
groovings inlaid with gold or silver, or 
in relief, which can also be gilded or 
silvered. 

Mastic for Bepairs.— Mastic 


for stopping up holes, leakages or 
cracks in marbles, is made with gum 
lac, coloured as nearly as possible, to 
imitate the marble upon which it is 
used. Sometimes the gum is mixed 
with marble dust passetl through a 
silken sieve ; in other cases little pieces 
.ore used, which are cut and adjusted 
in the hole to be refiaired, and glued 
there with the gum mastic — the pre- 
caution being first taken to heat the 
marble and the pieces, and to take mea- 
sures for producing a perfect cohesion. 

Cement MaHic. — (a) Tliick mastic 
is comiK)sed of 2 parts wax, 3 of Bur- 
gundy pitch, and 8 of rosin ; melt and 
throw into spring water to solidify the 
paste, then roll it into sticks, and, in 
using it, melt only so much as is im- 
mediately recjuh'ed ; this will j)rescrvo 
its strength, as it becomes more brittle 
by repeated heating. 

Qt) Corlwl mastic is used in seams 
of the flagging of shurways and ter- 
races. Six parts of the cement of 
good Burgundy tile, without any other 
mixture, pass it through a silken sieve, 
add 1 part of pure white-lead, and as 
much Htharge, steep the whole in 3 
parts of linseed-oil and 1 of lard-oil, 
and preserve in cakes or rolls as the 
preceding. All the materials used 
should be thoroughly dry, so that 
they may perfectly mix with the oil 
which unites them. 

(c) Fountain mastic is made of the 
rubbish of stoneware or of Burgundy 
tile, amalgamated with thick mastic in 
such a manner as to form a paste pro- 
portioned to the use for which it is 
required ; this is one of the easiest to 
prepare. 

(d) Mastic of filings is employed in 
places which are usually damp, or 
which constantly receive water, as 
curb stones, flaggings of kitchens, 
bath-rooms and water-closets, and 
stone troughs composed of several 
pieces, either separate or clasped. 
This mastic is composed of 26^ lb. of 
iron filings, or of iron and copper, 
which must not be rusty, 4J lb. of 
salt, and 4 garlics ; this is infused for 
24 hours in 3} pints of good vinegar 
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mix the glue with isinglass or gum 
arabic. Hot glue water is used for 
the solution of the plaster, as the want 
of solidity of the plaster demands that 
a certain thickness should be given to 
the works ; to lessen expense, the body 
or core of the work is nuwie of common 
plaster, which is covered with the com- 
position just described, giving it about 
an inch in thickness. When the work 


and urine ; it is then poured off, and 
the thick piste which is found at the 
bottom of the vessel is the mastic, 
which should l)e immediately used. 

These mastics should bo used upon 
materials which are perfectly (Iry, 
otherwise they do not incorporate 
well. Choose dry weather, and open 
the seams well with a curved, sharp 
instrument, finally polishing them with 
the chisel. Before laying the mastic, 
remove the dust from the seam by 
blowing into it with bellows ; a long, 
straight, iron chafing dish, closed at 
the bottom, with the grate elevated 
about an inch to obtain a current of 
air, is then passed over the seam ; 
this chafing dish is filled with burning 
charcoal, the heat of which draws out 
the moisture from the stone or marble. 
The slightest- dust or dampness hinders 
the adherence of mastic. 

Cold Mastic. — Hydrochlorate of 
ammonia, 2 parts ; flowers of sulphur, 
1 part ; iron filings, 16 parts. Reduce 
these substances to a powder, and pre- 
serve the mixture in closely-stopped 
vessels. When the cement is used, 
take 20 parts of very fijie iron filings, 
add 1 part of the above powder, mix 
them together, adding sufficient water 
,to form a manageable paste ; this paste, 
which is used for cementing, solidifies 
in 15 days or 3 weeks, in such a manner 
as to become as hard as iron. 

Masons' Mastic . — Pulverised baked 
bricks, quicklime, wood ashes, equal 
parts. Mix thoroughly, and moisten 
with olive-oil. Tim mastic hardens 
immediately in the air, and never 
cracks beneath the water. 

Stuccoes. — Stucco is a composition 
of slaked lime, chalk, and pulverised 
white marble tempered in water, de- 
signed to imitate different marbles 
used in the interior of buildings or 
monuments. Calcined plaster-of-Paris 
is also used. Although the plaster 
becomes very hard when properly cal- 
‘ cined, it is too porous to admit of 
polishing it as marble. To remedy 
this, the ‘plaster is wetted with glue 
or gilla water, which, filling the pores, 
allows a polish to be given it. Some 


is dry, it is polished in nearly the same 
manner as real marble. Pumice may 
be used. The work is rubl)ed by the 
stone in one hand, the other holding 
a sponge filled with water, with which 
the spot which has just been rubl)ed 
is instantly cl^nsed, to remove what 
has been left on the surface of the 
work ; the sponge should be frequently 
washed and kept filled with fresh water. 
The marble is then rubbed with a linen 
cushion, with water and chalk or tri- 
poli stone. Willow charcoal, finely 
pulverised and sifted, is substituted 
for this to penetrate better to the 
bottom of the mouldings, water being 
always used with the sponge, which 
absorbs it. The work is finished ly 
rubbing it with a piece of felt soaked 
with oil, and finely powdered with 
tripoli stone and afterwards with the 
felt moistened with the oil alone. 
When a colour is wished in the ground, 
add it to glue water, before making 
use of it to temper the plaster. When 
any particular marble is to be imitated, 
dilute with warm glue water, in differ- 
ent small pots, the colours of which 
are found in the marble ; with each of 
these colours temper a little plaster, 
then make of each a lump nearly as 
lai^e as the hand, place these lumps 
alternately one above another, muking 
those of the prevailing colour more 
numerous, or thicker. Turn these 
lumps upon the side, and cut them in 
slices in this direction, instantly 
spreading them upon the core of the 
work, or upon a flat surface. By this 
means the design of the various ooloura 
with which the marble is penetrated 
will be represented. In all these 
operations the glue water should be 
warm, without which the plaster will 
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set too quickly, without giving time 
to work. 

Wax Varnish to Preserve 
Statues and Marble exposed 
to the Air. — Melt 2 parts of wax 
in 8 parts of pure essence of turpen- 
tine. Apply hotj and spread thinly, I 
so as not to destroy the lines of the 
figures. Tliis varnish may l)e used 
ujK)n statues which tiave l)een cleansed 
with water dashed with hydrochloric 
acid, but they must be perfectly dry 
when the application is made. 

Colouring Marble. CoLwi/n.— 
Solution of nitrate of silver penetrates 
marble deeply, communicating to it 
a deep red colour. Solution of nitro- 
muriate of gold produces a very fine 
violet colour. Solution of venligris 
penetrates marble ^ in., giving a 
fine light green colour. Solutions of 
gum dragon and of gaml)oge also pene- 
trate it ; the fii-st produces a fine red, 
and tho second a yellow colour. To 
cause these two substances to penetrate 
deeply, the marble should first l>c well 
polished with pumice, after whi(!h the 
substances should be dissolved in warm 
alcohol, andapj)licd with a small brush. 
All the wood dyes made with alcohol 
peiietmte marble deeply. Tincture 
of cochineal, prejwred in this manner, 
with the addition of a little alum, 
gives a fine sctirlet colour to the marble, 
penetrating it I inch. Artificial orpi- 
ment, dissolved in ammonia and laid 
on marble with a brush, quickly pro- 
duces a yellow colour, which Ijecomes 
more brilliant when exposed to the 
air. To all the substances employed, 
add white wax ; tliis, when pl^ed on 
the marble in a melted state, soon 
penetrates it. If the verdigris is boiled 
in wax, and then laid molted upon the 
marble, it will be seen on its removal, 
when cold, tliat the design hjis pene- 
trated the surface to tho depth of | to 

iin. 

Application . — ^When several colours 
are to be successively used without 
blending them, proceed in the follow- 
ing manner. T^e dyes obtained by 
spirits of wine and the oil of turpen- 
tme should be laid on the marble when 


it is heated, particularly in the execu- 
tion of delicate designs, but the 
dr£^»on’s-blood and gamboge may be 
us^ cold. For this they must be 
dissolved in alcohol, and the gamboge 
used first ; the solution of this gum is 
quite clear, but soon becomes troubled 
and gives a yellow precipitate, which 
is used to obtain a brighter colour. 
The lines drawn by this solution are 
then heated by passing a chafing disli 
filled with lighted cliarcoal closely over 
the surface of the marble. It is then 
left to cool, after which the lines which 
have not l)een penetrated by the colour 
are heated in the same manner. When 
the yellow colouiing has been applied, 
the solution of dnigon’s-blood, which 
should l>e concentrated as much as 
possible, is employed in the same 
mamicr as the gamboge ; and while 
tho marble is warm, the other vego- 
toble tints which do not require so 
strong a degree of heat, may also lie 
applied. The design is completed by 
the colours mixed with wax, which 
should be applied with the utmost 
care, as the sliglitest excess of heat 
will cause them to spreiwl, for which 
reason they are less suited to delicate 
designs. In colouring marble, the 
jrieces should be well polished, and 
free from any spots or veins. The 
hanler the marble, the better it sup- 
ports the heat necessary to the opera- 
tion ; alabaster and common soft wliite 
marble are not suitable for the purpose. 
Marble should never be heated to a 
red heat, as the fire then alters the 
texture, bums the colours, and destroys 
their b^uty. Too slight a degree of 
heat is also bad ; for though the marble 
takes the colour, it does not retain it 
well, and is not penetrated deeply 
enough. There are some colours which 
it will take when cold, but these never 
fix so well as when heat is employed. 
The proper heat is that which, with- 
out reddening the marble, is intense 
enough to cause the liquor which is 
on its surface to boil. The menstrua 
which are used to incorporate the 
colours should be varied according to 
the nature of the colour employed ; a 
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mixture made witli urine mixed with 
4 parts of (j[uickHrae and 1 of potash, is 
excellent for certain colours ; common 
lye of wood ashes is go(Ki for others ; 
for some, spirits of wine, others re- 
quire oily liquors, or common white 
wine. The colours which succeed best 
with the different menstrua are the 
following : blue-stone dissolved in six 
times its quantity of spirits of wine or 
urine, and litmus dissolved in a lye of 
pearlash ; the extract of saffron and 
sap green succeed very well when dis- 
solved in urine or quicklime, and 
tolerably in spirits of wine. Vermilion 
and cochineal dissolve well in the same 
liquids. For dragon’s-blood use spirits 
of wine, which is also used for 
Campeachy-wood. For alkanet-root 
the only menstruum is turpentine. 
Dragon’s-blood in tears gives a beauti- 
ful colour when mixed with urine 
alone. Besides these mixtures, cer- 
tain colours can be put on dry and 
unmixed ; such as the purest dragon’s- 
blood for the red, gainlxige for the 
yellow, green wax for a kind of green, 
common sulphur, pitch, and turpen- 
tine, for a brown colour. For all these 
the marble must be considerably heated, 
and the dry colours then rubbed upon 
the block. A beautiful golden colour 
is produced by equal cjuantities of the 
crude salts of ammonia, of vitriol, and 
of verdigris, the white vitriol being the 
best for this purpose. Grind these to- 
gether, and i^uce them all to a very 
fine powder. All the shades of red 
and yellow may be given to the marble 
with the solutions of dragon’s-blood 
and gamboge, by reducing these gums 
to powder and grinding them with 
spirits of wine in a glass mortar. When 
oply a little is required, mix one of 
these powders with spirits of wine in 
a silver spcAn, and hold it over a heated 
brazier; this extracts a fine colour, 
and, by dipping a small brush in it, 
the finest veins may be made upon the 
’cold marble. By ^ding a little pitoh 
to the colouring, a black shade, or all 
the varieties of dark red, can be given. 
Archi) diluted in water and applied 
when cold to the marble gives it a 


l)eautiful blue colour ; by putting on 
the colouring in proportion tw it dries, 
it becomes very fine in less than 24 
hours, and i)enetrateB deeply. If the 
paste of archil is used, which is a pre- 
paration of the plant with lime and 
fermented urine, tlje colour obtainetl 
will l»e more of a violet tlian blue ; to 
obtain a perfect blue it must be 
diluted in lemon juice ; this acid will 
not injure the marble, as it has l)een 
weakened by its action upon the archil. 
Large blue veins may thus l)e formed 
upon white marble ; but as this colour 
is apt to spreacl, it will not be exact 
unless the coloured i)arta are instantly 
touched with dragon’s-blood, wax, or 
gamboge, which checks it 

Cleansing Marble. {Sec also 
Cleansing, Vol. I.) — Scraping marble 
which has been blackened or turned 
green by air and damp is dangerous 
to the design ; whatever precautions 
may be taken, the work is always 
scratched more or less, and it is im- 
possible to clean the carved parts 
without breaking the sculpture, or 
causing incongruities between the 
designs in relief and those which are 
sculptured. Soiled articles, which 
have not been tarnished by exposure 
to the open air, may be cleansed by 
potash water, then wash them in pure 
water, finish with water containing a 
dash of hydrochloric acid. Soap and 
water is often sufficient, spre^ on 
with a brush, and introduced into the 
sculptured parts by a somewhat stiff 
liair pencil. 

To Remove Stains from Marlle. — (a) 
Take two parts of soda, one of pumice, 
and one of finely powdered chalk. 
Sift these through a fine sieve, and 
mix them into a paste with water. 
Rub this well all over the marble, and 
the stains will be removed ; then wash 
it with soap and water, and a good 
effect will l)e obtained. 

(b) Clean with dilute muriatic acid, 
or warm soap and vinegar ; afterwards 
heat a gallon of water, in which dis- 
solve IJ lb. of potash ; add 1 lb. of 
viigin wax, boiling the whole for half 
an hour, then allow it to cool, when 
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the wax will float on the surface. 
l*ut the wax into a mortar and tri- 
turate it with a marble pestle, adding 
soft water to it until it forms a soft 
paste, which, laid on marble, and 
rublied, when dry, with a woollen rag, 
gives a good polish. 

(c) Grease Stains. — Get some finest 
French plaster, and make a cream with 
distilled water ; well brush this over 
the parts, then bleach with chloride 
of lime on a piece of white cloth. 

(d) Small pieces of marble may be 
cleaned of gi’easy stains or discolora- 
tions by being immersed for a few 
hours in refined l)enzine. 

(e) Oil Stains on Statuary. — Take 
some fuller’s earth, an<l with scalding 
water make a paste. While hot cover 
the stained parts, and leave for a day, 
then scour off with soap and water. 

(/) For a marble mantel-piecc 
stained ' with oil.. — Boil together for 
one hour, in sufficient water to make 
a cream, a pound of soft soap, a pound 
of whiting, and | lb. of crystal wash- 
ing soda. A piece of blue the size of 
a chestnut may l)e added. After boil- 
ing use the mixture hot, rubbing it 
over the discoloured surfaces lejiving a 
coat as thick as possible to dry on. 
Leave for 24 hours or longer, then 
wash off, and polish with flannel. 

(g) Soda solution, 2 oz. of washing 
soda (crystals) in a quart of water, 
has a good cleansing effect, if the 
marble is well brushed with it, and 
frMuently rinsed with cold water, 
Restoring the Colour of 
Marble. — Mix up a quantity of the 
strongest soap lees with quicklime to 
the consistence of milk, and lay it on 
for 24 hours ; clean it afterward with 
soap and water. 

Repairing Marble.— Heat the 
edges of the marble before a strong, 
clear, charcoal fire, avoiding dust or 
smoke, until the marble is sufficiently 
hot to take small pieces of shellac. 
Then choose a sufficient number of 
thin pieces, of such a size as not to 
project above the surface of the marble, 
and apply them along the edge of each 
piece to be joined ; but in such a 


manner, that the bits of lac on each 
piece of marble will come Imj tween 
those on the other. Then just before 
Applying them together, a hot iron 
must be passed along each piece at a 
sufficient distance to fuse the lac, but 
not to make it run. The pieces of 
marble must be well forced together. 

Marble Cement.— Plaster of 
Paris BOJiked in a saturated solution of 
alum, baketl in an oven, ground to 
powder. Mix with water. 

Marble, Imitation. — ^The slate 
having l>een reduced to a perfectly 
level surface, a coating of colour is 
applied according to the stone it is 
intended to imitate. For black, tar 
varnish is used with good effect. The 
slab is then thorouglily baked in an 
oven heated at 130° to 250° F., for 
12 to 48 hours, according to size. The 
colours, say grey and white, are then 
floated on to the surface of a cistern 
of water, over which they float natur- 
ally into the shapes of the streaks of 
colour seen in marble. The slate, 
with its black ground now burnt in, 
is dipped into the surface of the water, 
and receives from it a thin coat of 
wlour. The slate again has to go 
into the oven, and when sufficiently 
hardened, a coating of enamel is 
applied. Another b^ing to harden 
the enamel, and the slab is then 
pumiced to reduce it to a level sur- 
face. Baked again, it is once more 
pumiced, and th^ time goes into the 
oven with the pumice wet on its sur- 
face. If necessary this last operation 
is repeated. The slab is then ready 
for polisliing, which is effected firstly 
by woollen cloths and fine sand, next 
by the finest and softest FVench 
merino, and lastly, by the hand and 
powdered rotten-stone. The dipping 
process is not applicable t# imitations 
of all stones. Some granites are best 
imitated by splashing; others by 
splashing and sponging cornMned, 
while some have to 1^ band-grained. 
Very good effects in irr^ular veining 
are obtained by applying the colour 
with a small roll of soft leather, the 
edges of which have been made ragged. 
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Marbling Paper and 
Book Edges. 

Tools. Wooden TrmujK. — This is 
made of inch deal, about If in. in depth 
and ^ in. in length and breadth larger 
than the sheets of paper that are to bo 
mu'bled. This proportion between 
the size of the trough and paper should 
always be observed, to prevent waste 
of colour ; of course, troughs of vari- 
ous sizes will be required, where paper 
of various sizes is to be marbled. The 
trough must be water-tight, and the 
edges of the sides of it must be sloped 
or bevelled oif on the outside to pre- 
vent any drops of colour which may 
fall on them from running into the 
trough and sallying its contents. 

A Skimmer , or clearing stick, must 
be provided for each trough ; this is a 
piece of wood, 2^ in. wide, J in. thick, 
and as long as the trough it belongs to 
is wide inside ; the use of this will be 
explained hereafter. 

A Stone and MvJler of marble, or 
some other hard stone, the size accord- 
ing to the quantity of colour reciuired 
to be ground. Also a flexible knife, 
for gathering the colour together. 

A dozen or two of small glazed 
^kins to hold colours in. The pots 
being furnished with 

Brahes made as follows : Take a 
round stick about as thick as your 
finger, and cut a notch all round one 
end of it ; next, take some bristles, 
4 or 5 in. long, and place them evenly 
round the stick, at the notched end, 
letting them project If in. beyond the 
wood ; fasten the bristles to the stick 
by several turns of stout thread ; cut 
avay the ragged bristles, and tie up 
the brush firmly with fine cord. The 
use of the notch round the end of the 
handle is to make the bristles spread 
out when firmly tied up, so that when 
used the colour may be scattered about 
UMre abundantly. 

^dds far drying the paper on when 
marbled ; th<^ should be round, at 
least oA the upper side, and alMut 


in. in breadth and thickness. 
Twelve rods 11 ft. long will hang 
cjuires of demy, or 4i^ (juires of 
fools(ap. 

Colours. — Bed — vermilion, drop- 
lake, rose-pink, Venetian r^, r^ 
ochre. Blue — indigo blue, prussian 
blue, verditer. Orange — Orange lead, 
orange orpiment. Black — ivory blue- 
black. Yrlloto — Dutch pink, yellow 
ochre, king’s yellow, English pink. 
The finer the colours are ground, the 
better and the cheaper will the work 
be. First the colours should be finely 
pounded, then mixed with water to 
the consistence of paste, and put in a 
colour pot with the knife. From the 
pot, the colour must bo taken out a 
little at a time, and levigated very 
fine with pure water. 

Compound Colours are ma<le by mix- 
ing the colours above mentioned in 
certain proportions. To make a red 
colour, mix three parts of rose-pink 
with 1 of vermilion. A finer retl — 4 
parts of rose-pink, 2 parts of vermilion 
and 1 part of drop-lake ; for very fine 
work use drop-lake alone, but use it 
very sparingly, for it is a dear article. 
Yellow — 2 parts of Dutch pink, and 1 
part each of king’s yellow and English 
pink. Green — nu^e by mixing blue 
and yellow. Dark blue — indigo, which 
may Ije made lighter by the addition 
of verditer. Orange brown — 2 parts 
of Venetian red, and 1 part of orange 
lead. A fine orange — put some fine 
yellow ochre in a ladle over a fire, and 
keep it there till it assumes a dark red 
colour. Take of this red ochre, finely 
pounde<i, and of Venetian red, equal 
quantities, and add a little orange 
orpiment or rose-pink ; mix all well 
tt^ether. Umber colour — equal quan- 
titi^ of Venetian red, orange lead and 
ivory black ; this can be lightened with 
orange lead, or darkened with ivory 
black. Cinnamon colour — ^Venetian 
red with a little prussian blue. All 
other colours which may be wanted 
can be made by mixing together those 
already describ^. In adStion to the 
articles already mentioned, obtain a 
bottle of ox-gall, a bottle of good oil 
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of turpentine, some pure water. The 
trough must l)e filled to within | in. 
of the top, with a solution of gum 
tragacanth, wliich is prejwred as 
follows : Gum of a ‘ pale wliitc semi- 
transparent appearance is to Ijc soaked 
in water for at least 48 hours, in the 
proportion of ^ lb. to gallon. Pass 
the solution of gum through a hair 
sieve or linen cloth, and pour it into 
the trough. In all cases, when the 
trough is to be used, the solution 
shoidd be well stirred up with a few 
quills, and the surface of it cleared from 
iWm by the skimmer above described. 

Colmt/rs intended to represent Veins 
are made by adding a small quantity 
of gidl- to the various colours, and stir- 
ring each well up with a brush, in 
order that they may be properly mixed. 
Previous to use, these mixtures of 
colour and gall are thinned with water 
to the consistence of cream, and well 
stirred up. 

Colours for prod/miwj Spots like 
LaeeAoork. — Take some dark blue, or 
other colour, add some gall to it, and 
about as much, or a litttle less, oil of j 
turpentine ; stir all well together, and 
«lilute with water. To try the colours 
throw on the solution, by shaking the 
various colour brushes over it, some 
spots of colour. If the spots spread 
out larger than a crown-piece in size, 
the colours have too much gall ; if the 
spots, after spreading out a little, con- 
tract again, there is too little gall in 
thepi. In the one case, more colour 
must be added, in the other more gall. 
If the colours are in good order, and 
paper is to be marbled, the whole sur- 
face of the solution in the trough must 
be Covered by colours, in spots, streaks, 
or whirls, according to the pattern re- 
quired, and laid on according to direc- 
tions which will be given presently. 
The paper should be previously pre- 
pared for receiving the colours, by 
dipping it overnight in water, and lay- 
ing the sheets on each other with a 
weight over them. The sheet of paper 
must be held by two comers, and laid 
in the most gentle and even manner 
on the HoJution covered with the 
8 


colours, and there softly pressed with 
the hand that it may b^r everything 
on the solution, biking care not to let 
the colours flow on to the back of the 
paper any more than can be avoided : 
after which it must be raised and taken 
oflf with the same care, and then hung 
to dry over the rods. 

Patterns. — (a) Throw on red till 
the solution is nearly covered, then 
some yellow, black and green ; a<ld, if 
desired, a little purple with plenty of 
gall ami water in it ; twist the colours^ 
into any shape by means of a quill. 

(/») Throw on red, yellow, black and 
green, as before : but, for a last colour, 
add some of the dark blue mixed with 
turpentine. 

(c) Throw on red, yellow, black and 
green, in the desired proportion ; then 
with a quill draw lines through the 
colours ; after which throw on a greater 
or less quantity of blue, green, pink, 
or purple, much diluted, and contain- 
ing plenty of gall and turpentine. 

(d) Tlirow on very fine red for veins ; 
then plenty of the turpentine blue. 
If the colours are good, this produces 
a handsome pattern in a short time. 

(e) Tlirow on some dark blue mixed 
* with turpentine, and take tliis up with 

a paper previously stained of a yellow, 
light blue, red, pink, or green colour. 
To obtain a good green for this pur- 
pose, boil French berries in water, add 
a little spirit or liquid blue, and care- 
fully brush over the paper, which 
must be good and well siz^, with 
this mixture. 

When the colours become too thick 
for use, add fresh ground colour with 
water and a little gall to them, and 
stir them up well. Be particular in 
getting good turpentine. When the 
solution of gum gets dirtied, throw it 
away and make a fresh one. ^e 
neatest and most convenient method 
of marbling the edges of books is to 
dip one volume at a time, doing the 
ends first, and throwing back the 
boards to do the fore-edge ; observing 
to hold the book tight with both 
hands, and not to dip deeper than the 
surface, to prevent the solution from 
K 
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spoiling the book. It is the safest 
way to tie the book l)ctween l)oards 
before dipping ; and, for the sake of 
convenience and economy, when only 
a few books are to be marbled, a small 
trough should be used. 

^ Marbled paper is glazed by a machine 
similar to that with which cottons are 
glazed. But a machine of this kind 
would only be required by those who 
marble very largely. Book edges are 
polished by the agate burnisher, and 
so might small pieces of paper be 
polished, which were required for any 
particular purpose. Good common 
pressing, or hot-pressing, might serve 
)8 well as gLizing. For any fancy 
work it would have a fine effect to 
ramish the marble paper after it had 
t)een put to its destined purpose attd 
!iad become dry. Paste and all 
noisture chase all the glaze away. 
The application of a coat of varnish 
jubsequent to the application of paste 
vould double the beauty of the best 
narble paper, and much improve the 
iommon kind, at a trifling expense. 




Matches. 

Matches consist of two essential parts 
a combustible stem (except in the case 
of fusee pipe-lights in which case the 
stem is usually non-combustible) and 
an igniting composition. In the 
“safety” matches the igniting com- 
position is divided into two parts, for 
, the head of the match owes its ignition 
1 not to itself but to the material on the 
box. 

For the purpose of this article the 
preparation of the wotnieu stems — 
splints, as they are called — from the 
wood logs, must lie omitted, this in- 
volving the use of machinery on a 
very large scale. Should particulars 
of this be required a full account may 
be found in Spons’ ‘ Encyclopoodia of 
Industrial Arts.’ In this article de- 
scription must be largely restricted to 
the receipts for the igniting composi- 
tions. 

The compositions used on the ends 
of matches to provide for ignition may 
1)6 said to be of two kinds only, viz. 
those for “ strike anywhere ” matches, 
and those for the safety or “strike- 
only-on-the-box ” kind. In addition 
there is the composition wliich forms 
the mass of the burning material of 
the fusee or vesuvian pipe-lights. 

The safety match which for all 
general purposes may be said to ignite 
only by rubbing it on the composition 
on the box is a distinctly ingenious 
invention, for the match by itself is 
free of the risk of accidental ignition 
which is so often experienced with the 
“ strike-anywhere ” variety. It is not 
incorrect to say that it is the thin coat 
of composition on the side of the box 
tlmt “ strikes,” for it is this tliat pro- 
vides for and actually causes the igni- 
tion ; therefore, while the matches are 
inside the box, and the igni ting com- 
position is outside, an exceUeut degree 
of safety is provided for. 

Of late years this safety match has 
been made safe in a different and 
additional way, this b eing by the im- 
pr^ation of the wood of the stem, 
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80 tlmt while it is liuruiiig or after- 
wards, it liUH little or no glowing con- 
dition and the burnt stem remaiiiB a 
fitilf piece of black charcoal, iusteiid of 
glowing away to ash and dropping a 
red-hot head on the floor. This is an 
excellent feature. 

In the case of cheap matches, the 
stem is made of wood. The wood moat 
generally used is soft** pine, which is 
sawn into blocks to fit the machine. 
The wood having been cut into splints 
is taken out and tied up into bundles 
of a thouKJvnd each and then thoroughly 
dried by being left in a heatetl chamlier 
for some time. The next process used 
to be to (lip the ends in melted sulphur 
(commonly done by hand) the dijijier 
giving to the bundle a kind of tA\ ist 
W'hich makes the ends spread out a 
little, 80 tliat they get coated all round 
with the Buljihur, and do not stick to- 
gether in cooling. Each end is dijiiied 
in turn, and, when dry, the bundles 
were cut through the middle by a cir- 
cular saw. The object of dipping them 
first in sulphur was to supply a sub- 
stance which would readily take fire on 
the ignition of the comjwund with 
which the end is afterwards tipped. 
The fumes of burning sulphur are, 
how'ever, disagreeable, and matches are 
therefore made without it. In this 
case, the ends of the splints may be 
slightly carbonised by pressing them 
for a moment upon a plate of red-hot 
iron, and then just touched with 
melted paraffin, a small quantity of 
which is at once absorbed by the wood. 
These bum even better than the pre- 
ceding, as the wood then takes fire im- 
mediately, while in the others it does 
not until the sulphur is nearly burnt 
out. The paraffin is a little more ex- 
pensive ; but on the other hand, a 
much less quantity will answer the 
purpose, and the matches so made are 
alto^ther preferable for the consumer. 
A solution of paraffin in benzine is now 
largely used for first dipping. 

The next step is to apply the mate- 
rial which is to be the source of fire, 
and which, with “ strike-any where ” 
matches, must be of such a nature as 


to take fire readily with moderate 
friction. This com position is made up 
into a pasty mass, the most important 
ingredient l)eing phosphorus ; but both 
the proportions and the subsidiary 
articles vary greatly in different manu- 
factories. The object is to make a 
paste which, when dried, will not be 
affected by exposure to the atmosphere, 
wliich may be rejidily ignited with 
moderate friction, and which shall l)e 
sufficiently tenacious to adhere firmly 
to the end of the splint until the wood 
has taken fire. (Ordinary phosphorus 
cannot be preserved in a dry condition 
in the air, as it rapidly oxidises and 
takes fire spontaneously, emitting very 
poisonous fumes at the same time. It 
has therefore to be kept constently 
under w'ater, and except in combina- 
tion with other substances, would be 
most unsuitable for domestic use. 
Chlorate of potash which is a highly 
explosive substance is free from some 
of the objections attaching to phos- 
phorus, and is substituted for it by 
some makers. Most, however, use a 
little of each in their paste. The worst 
feature of the chlorate of potash is its 
readiness to explode on a very slight 
concussion, the violence of its action 
throwhig off sparks which might prove 
dangerous. Matches containing much 
of this article may be recognised by the 
sharp detonation with which they go 
off; those which are called “noise- 
less" contain no chlorate of potash. 
These are the light-bearing ingr^ents. 
The rest are glue or gum to give them 
coherence ; some fine sand or pulver- 
ised glass, to give increased friction ; 
and some sulwtances which will readily 
give up a large amount of oxygen — 
such as nitrate of potash, the peroxides 
of lead or manganese, and sulpliidl of 
antimony to promote rapid ignition. 
Some mineral colouring matter is 
added, according to the fancy of the 
manufacturer. It will be quite unnec- 
essary to go into detail as to the rela- 
tive proportions which may bo used, for 
they may be varied almost infinitely. 
Even the most important artide of 
all, the phosphorus, varies in quantity 
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from 6 to 60 per cent. The larger 
proportions are generally to be found 
in those which contain no chlorate of 
potash. 

The matches made on the Continent 
are compounded with gum ; but in 
England, glue is generally used, because 
of the greater humidity of this climate. 
The plw adopted in mixing the ingrc* 
dients is as foUows : The glue is 
broken into small pieces and put into 
cold water, in which it is left to soak 
for some time ; it is then lx)Lled up 
gently until thoroughly dissolved. 
The pot is then taken off the fire, and 
the required proportion of phosphorus 
is gradually added. It melts immedi- 
ately with the heat of the watery glue, 
but it must be kept constantly stirred 
to make it mingle thoroughly, care 
being taken to keep it below the surface 
of the liquid. The other articles are 
then add^, and the stirring is main- 
tained with vigoiu-, as the compound 
thickens both witli the cooling and 
with the addition of the solid ingredi- 
ents ; it must, however, be kept in a 
pasty condition, and therefore the tem- 
perature is not allowed to fall l)elow 
about 97° F. (36° C.). The paste is 
then spread in a thin layer uiK>n a flat 
table of marble or iron, wlxich is kept 
just sufficiently warm to maintain the 
glue in a soft condition until the dip- 
ping has taken place. If gum be us^ 
instead of glue, no artificial heat is re- 
quired at this stE^e of the process, as 
it will not solidify by cooling. The 
paste is spread evenly upon the table 
to an exact depth, so that in dipping 
the matches one shall not get a lai^er 
share of the composition than another. 
After dipping, they are left to dry for 
3 or 4 hours in the air, and then are 
placed for 2 hours in a heated chamber, 
the temperature of wliich is maintained 
at 80° to 90° F. (27° to 32° C.). The 
matches are by this time finished and 
ready for packing. 

The question whether or not * Wety 
matches ’* will ignite when nabbed on 
other surfaces than “the box” has 
been praetically settled in the affirma- 
tive, but under Mich drcumstanoes 


that the fact does not detract from 
their merit, as “ safety ” matches. 
The answer to the question would seem 
to dejiend entirely on whether the 
surface on which the match is rubbed 
is capable of imparting sufficient heat 
by fnction to fire the paste with which 
the end is tipped. Linoleum has been 
found to answer, and it has been 
proved that the matches light on ebon- 
ite. Tomlinson succeeded in igniting 
safety matches by friction against 
glass, an ivory paper-knife, a steel spa- 
tula, zinc, copper, marble, and a fresh 
cleaved surface of slate. For the sake 
of strength, two matches should be 
taken and held close to the tipped end 
and they must be rubl)ed with some 
degree of pressure. 

The readiness with which the match 
ignites by friction, says Tomlinson, de- 
pends greatly on the nature of the 
surface. Le^ is too soft, and tin ti)o 
smooth. The metals produced by roll- 
ing have a sort of skin on the surface, 
over which the match glides without 
sufficient friction, but if the surface of 
zinc be rubl)ed with sand-pafter, or with 
a fine file, it becomes active in firing 
the inatcli. He noticed that the polish 
of his ivoiy paper-knife l)ecame worn 
before it act^ well. Nor is it very 
easy to fire the match on glass. A 
long sweep repeated about a dozen 
times with considerable pressure seems 
to be necessary. The two specimens 
of sheet copper used by him liad a 
sort of grain which was favourable to 
the success of the experiment. The 
copper acted equally well whether the 
sur^e was dirty or cleaned with dilute 
sulphuric acid. After rubbing a match 
10 or 12 times on zinc, without effect, 
the same match rubb^ on copper im- 
mediately took fire. As a rule, it may 
be tcd^en that polished surfaces will not 
ignite the matches until the polish 
itself is destroyed by the friction. 

He thinks that many other surfaces 
might be found on which the safety 
matches would ignite with greater or 
less difficulty. Notwiths tanding this, 
the match is still a safety match, al- 
though it does not fulfil the statements 
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made on the box. It doeti not ignite 
readily on any of the surfaces pointed 
out, except copper and marble (un- 
polished), but it does ignite with won- 
derful facility when rubbed against the 
side of the box. 

Ordinary matches made with phos- 
phorus were during many years dan- 
gerous contrivances. They were lumi- 
nous in the dark, liable to ignition on 
a warm mantelpiece, poisonous — chil- 
dren have been killed by using them 
08 playthings ; and, moreover, they 
absorb^ moisture, and iKsainie useless 
by age. But the chief inducement in 
getting rid of ordinary phosphorus and 
substituting the new variety was to put 
an end, as far as possible, to the “jaw 
disetise ” to which the workmen were 
subject. The red or amorphous plios- 
phorus gives off no fumes, has no smell, 
is nut poisonous, and the matches made 
with it are not luminous in the dark ; 
they do not fire on a warm mantel{>iece, 
do not contract damp, and will keep 
for any length of time. But there is a 
difficidty. When rod phosphorus is 
brought into contimt with pohissic 
chlorate, a slight touch is sufficient to 
produce an explosion, in which the red 
phosphorus roassumes its ordinary con- 
dition. Many attempts were m^c to 
form a paste, and many accidents and 
some deaths occurred in conse<iuence. 
At length the happy idea occurre<l to a 
Swedish manufacturer not to attempt 
to make a paste at all with the red 
phosphorus, but to make the consumer 
bring the essential ingredients together 
in the act of igniting the match. 

Wax Vestas. — In making wax 
vestas, the first process is the coating 
of the cotton. A number, say 20, of 
strands or wicks, composed of 15 to 20 
threads each, are led from a bale placed 
upon the ground, through guides ar- 
ranged overhead, down into an oval 
steam-jacketed pan, filled with wax 
composition, underneath a presser ar- 
rant in the centre of a pan, and 
through a draw-plate pierced with holes 
of the required gau^ of the match- 
body ; thence it is led some 15 or 16 
ft. over a drum 6 or 6 ft. in diameter, 


and then to a similar drum on the 
opposite side of the bath, from which 
it is rej)eatedly passed through the 
paraffin, wooden guides being arranged 
to support the wick wherever necessary. 
The distance traversed after the cotton 
lias passed through the liath is made 
as long as possible, since the composi- 
tion neither dries so readily, nor ad- 
heres so uniformly to the strand, as 
in the after-dipping. It is passed and 
repassed about 6 times through the 
bath, until the wax coating is of suffi- 
cient thickness, and just posses the 
liol^s in the gauge-plates. Consider- 
able care is necessary to ensure even- 
ness in the first coating, and to watch 
against broken threads. 

The drum has a metallic plate on 
one part of its circumference, and here 
the wax taper is cut into lengths of 
the circumference of the drum, is tied 
ill bundles, and is carried to the table 
having partitions to hold each bundle 
of lengtlis. The lengths are pressed 
against a gauge, and cut up by means 
of a knife working on a pivot. The 
match-stems so cut off are carefully 
transferred to shallow zinc frames, 
constructed of the required depth, and 
made with a lid wliich is slid down 
when the frame is filled ; they are 
then carried to a filling-machine of a 
small size, and usually worked by hand. 
Here they are tilled into dipping-frames 
in the same way as ordinary matches, 
the machine having its hopper arranged 
to suit the size of the b^es. Wax 
matches can be dipped in the same 
way as those of wood ; but some years 
since, S. A. Bell devii^ a machine in 
which hames are attached to two 
chains running on either side of guides. 
Between them, a flannel roller revolves 
in a pan of liquid comptrition. The 
blames, with the splints arranged down- 
wards, run over this roller, and the 
composition is thereby add^ to the 
bodies with considerable regularity and 
dispatch. The machine dip 8600 
to 4000 frames a day, and since each 
frame holds about 4600 splints, it will 
dip about 18,000,000 splints in that 
time. The drying is effected, when 
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practicable, in the open air, the frames 
standing together in twos or fours. 
At other times, the 8})lint8 are dried 
by hot air, distributed by means of 
revolving fans, in rooms set apart for 
the purpose. After drying, they are 
sorted and packed in boxes of various 
sisse, {)attem, and capacity. 

Vesuvians or Fusees. — The 
“ vesuvians," principally used as lights 
by smokers, have rounded splints, 
made from alder, or some similarly 
hard wood, the object being to prevent 
the ignition of the wood, and conse- 
quent dropping of the burning compo- 
sition. The more expensive kinds are 
made on glass bodies, consisting of 
glass piping of small section, which is 
chiefly procured from Ibdy, and should 
yield some 1200 splints to the lb. An 
ingenious metluKl of retaining the 
composition is by means of a piece of 
wire, about | in. long, inserted by 
hand into the end of each splint ; it 
answers the purpose effectually. The 
vesuvian-splints are placed in moulds 
and the composition for the heads 
pressed on them. After drying, the 
heads are tipped with the strilung com- 
position like an ordinary match. 

Oompositions.— Igniting compo- 
sitions for “ strike-any where ” matches 
are generally manufactured of some 
form of phosphorus mixed with oxidis- 
ing agents, with which it will readily 
inflame by friction. Such are saltpetre, 
chlorate of potash, and red-lead ; these 
are mixed up with glue, which causes 
them to adhere to each other and to 
the wooden splints. Most makers 
have a particular mixture of their 
own ; the following practical recipes 
may be taken as fairly representative, 
the first being the best : (1) ^ part by 
weight red phosphorus, 4 chlorate of 
potash, 2 glue, 1 whiting, 4 finely 
powdered glass, 11 water ; (2) 2 parts 
by weight phosphorus, 6 chlorate of 
potash, 3 glue, 1^ red-lead, 12 water. 

The match composition is coloured 
either with a coal-tar colour, ultra- 
marine blue, Prussian blue, or ver- 
m^i(»i,* In preparing the composition, 
the glue •and the nitre or chlorate of 


potash are dissolved in hot water, the 
phosphorus is thou added, and carefully 
stirred in until intimately mixed, the 
whole lieing kept at a temperature of 
about 100° F. (38° C.). The fine 
sand and colouring matter are then 
addwl, and the mixture is complete. 

The Oenuans replace the chlorate 
either by nitrate of potash or nitrate 
of lead, together with red-lead, hence 
their matches strike silently, without 
the short detonation peculiar to English 
goods. 

Vestas are tipped with similar ingre- 
dients, but the taper being less rigid 
than wood, a larger proportion of phos- 
phorus is added. 

(3) Englisli Matches. — 2 jiarts fine 
glue 8(Xiked in water till quite soft, 
4 pirts water, heated together in a 
water-l)ath till quite fluid ; remove the 
vessel from the bath, and add 1 J to 2 
parts phosphorus, agitoting the mix- 
ture briskly and continually with a 
stirrer having wooden pegs or bristles 
projecting beneath. When the mass 
is uniform, 4 or 5 parts clJorate of 
potash, 3 or 4 parts powdered glass, 
and sufficient colouring matter in the 
form of red-lead, smalts, etc., are 
cautiously added, and the whole is 
stirred till cool. These matches ig- 
nite with the recognised snapping 
noise. 

Silent Matches. — (1) Dissolve 16 
parts gum arabic in least pgssible 
quantity of water, triturate in 9 ports 
jMJwder^ phosphorus, and add 14 
ports nitre, 16 parts vermilion or bi- 
noxide of manganese, and form the 
whole into a paste, 

(2) 6 parts glue soaked in a little 
cold water for 24 hours, and liquefied 
by trituration in a heated mortar ; add 
4 parts phosphorus, and rub down at 
a heat not exceeding ir)0° F. (66° C.) ; 
mix in 10 |)artB powdered nitre, and 
then 5 parts red ochre and 2 ports 
smalts, and form the whole into a 
uniform paste. 

(3) Instead of phosphorus, lead sul- 
phocyanate mix^ with precipitated 
antimony sulphide is treated in the 
moist state with an oxygenous sub- 
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stance, such as potassium chlorate, } It is supposed that the following 


with iiuliffereut colouring and rubbing 
agents, such as glass, quartz, pumice 
powder, ultramarine, etc., and with 
glutinous sulistances, such as glue, 
gum, and dextrine. The mixture is 
used in place of the materials em- 
ployed for igniting sulphur matches, 
wax lights, etc. (H. Schwarz.) 

(4) Phosphorus, 17 i»arts ; red-lead, 

24 pirts ; nitre, 38 parts ; fluid glue, 
21 imrta. 

Safety Matches.~(l) Dipping | 
composition for safety matches consists j 
of 1 i)art by weight chlorate of potash, 

2 glue, 1 sulpliideof antimony, 12 water. 
For the rubl)er on the lx)x, 2 jjarts of 
amorphous phosphorus and 1 of ix)W- 
dcred glass arc mixed with the solution 
of glue, and punted on the l)ox. 

(2) l)ii>ping comiKjsition. — 4 parts 
chlorate of p)tiiah, IJ put bichromate 
of potash, 4 parts retl lca<l, 3 parts sul- 
})hide of antimony, glue and water to 
make a creamy iMvste. For the rublasr 
on the box, 2 i)arts phosphorus, 1 part 
glass dust, glue and w'ater to make a 
paint. 

(3) Dipping composition.— Chlorate 
of potash, 200 parts ; lead binoxide, 
115 ; red-lead, 250 ; antimony trisul- 
phide, 125 ; gum arabic, 67 ; paraffin, 

25 ; bichromate of potash, 132. Kub 
the antimony and paraffin together, 
then add the other ingretlients. Add 
water to make the whole of a proj)er 
consistency when heated over a water 
bath. For the rubber on the box, 9 
parts red phosphorus, 7 parts powdered 
iron pyrites, 3 parts powdered glass, 
liquid gum arabic or glue to make a 
paint. 

(4) Matches from Sweden were found 
to be tipped with an igniting composi- 
tion m^e up of the following sub- 
stances : — 


Glass .... 

In 100 parts. 

. 8-77 

Glue .... 

. 7-12 

Potassic bichromate 

. 6*59 

Potassic clilorate . 

. 46-76 

Ferric oxide . . 

. 4-09 

Manganese . . 

. 13-07 

Sulphur . . . 

. 7-41 


proiMjrtious were employed in the 
manufacture of the composition ; — 


Glass 1| lb. 

Glue ..... 1 „ 

Potassic bichromate ^ ,, 
Potassic chlorate . 6f „ 
Ferric oxide . , . | 

Manganese . . . 2 „ 

Sulphur . . , . 1 ,, 


In couBe(iuence of the small propor- 
tion of oxygen -yielding substances to 
sulphur, a large quantity of sulphurous 
acid is evolvetl on igniting the mass. 

(5) In another composition, likewise 
from Sweilen, Wiederhold found to 1 
of sulphur 21 of potassic chlorate; this 
comiwsition yielded no free sulphurous 
acid, the sulphur being wholly oxidised 
to sulphuric acid. (‘ Dingier 's Polyt. 
Journ.’) 

Vcmvinm or The heads of 

vesuvians are made up princii)ally with 
powdered charcoal and saltiHjtre in 
some such proportions as the follow- 
ing; 18 jKvrts saltpetre, 19 charcoal, 
7 powdered glass, 5 or 6 gum-arabic ; 
to these ingredients are added a little 
scent, in the form of satin-wood, lig- 
num-vita) dust, cascarilla bark, or gum 
benzoin, which render them fragrant 
wliile burning. The igniting composi- 
tion is identical with (1) or (2). 

Ked Phosphorus varies in colour 
from a red to brown. It is made by 
heating ordinary phosphorus to 240°C, 
in a closed retoit (or in an inert gas 
like carbonic acid or nitrogen). It 
then changes its character, not ignit- 
, ing so freely as ordinary phosphorus, 
and, if pure, is non-poisonous. The 
latter quality should not be relied on 
as red phosphorus commonly carries 
some or^ary phosphorus in its com- 
position. 

Phosphorus Substitute. — G. 

Graveri states that persulphocyanioacid 
(H 3 (CNg)S,) meets all the requirements 
of phosphorus for matches, resisting 
shock and friction, is readily friable 
and will mix with other substances, is 
non-poisonous and cheaper than phos- 
phorus. 





Matches —Measuring Angles. 


Impregnating Fluidfor Wood 
Stems. — <tt) A per cent, solution 
of amiuoniuin sulphate ; (ft) a solution 
of ammonium phosphate (2 per cent, 
of this salt with 1 or 1^ jxir cent, of 
phosphoric acid). 


Measuring Angles. 

A SIMPLE means of meiisuriug angles 
is shown in Fig. 40. The Wrd a 
usually of deal, which should be about 
15 in. s<|uare, underneath it has 
screwed on to it in the centra a brass 
l»o88, which fits into a similarly shtiped 
recess in the wtnxlen heml of a folding 
trijiod stand. A brass clamping screw 




Fio 40. 


passes from below through a hole in 
the centre of the tripc^ head, and 
screws into the brass boss on the board. 
By this means tlie board, or plane 
table, as it is here term^, can be 
smoothly turned round horizontally 
into any position and securely clamped 
there. 

On the top of the b(«rd is pasted or 
glued a cardboard protractor ft. These 
protractors are about 12 in. diameter, 
and are graduated to J degree,^ and 
cjtn be bought for a small sum. *Care 
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Hhould Imj takeu tu attach this flatly 
to tho board. 

The next eBseiitial is a Higlit-rule c. 
Tills consists of a flat piece of some 
liard wood about 15 in. long by in. 
wide, and in. thick, having one 
edge bevelled. On each end is fitted 
centrally a brass sight-vane— one d 
liaving a wide slot through its up 
standing part, down the centre of 
which is fitted a fine wire or hair ; the 
other c lias a tine slit down its centre. 

To measure an angle between two 
objects, the plane table is set up as 
level as possible by eye, the sight rule 
is placed across the centre of the pro- 
tractor, and pointed in the direction 
of the left-liand object, the eye being 
ajiplied to the slit in r, and the wire 
in d Ixjing brought into coincidence 
with the object. Care must lie taken 
that the bevelled edge of the rule lies 
nejM’ly over the centre of the pro- 
tractor. This is ejisily ensured by 
placing the finger or the uncut end of 
a pencil toucliiug the centre point, 
and using this os a pivot round which 
to turn the rule. The groduations of 
the protractor cut by the bevelled 
etlge of the rule are then read at each 
end, and their mean is taken as the 
true direction of the object. A 
similar observation is then takeu to 
the right-liand object, caro being 
always takeu to use the mean of the 
readings at each end of the rule. The 
difference between the readings to the 
two objects give the angle required. 

A most surprising degree of accuracy 
, can be obtained by the use of this 
simple instrument by repeating the 
observations on a different part of the 
graduation. It is, in fact, a very fair 
theodolite without tho telescope. 

If a magnetic compass is used in 
conjunction with the plane table, and 
by its means the table and protractor 
be turned roupd* and set magnetic 
north and south, accurate magnetic 
bearings of objects can bo obtained 
with ociual facility. (Q.) 


Metal Colouring and 
Decorating. 

(/Sicc aZ«o Japanning and Lacquurino.) 

Bronzing. — Sted Bronze for 
Brass . — Mix up 1 oz. oxide of iron, 
12 oz. hydrocliloric acid, and 1 oz. of 
white arsenic. Clean the brass well to 
get rid of lactjuer or grease, and apply 
with a brush until the desired colour 
is obtoineil. Stop the process by oiling 
well, when it may be varnished or clear 
lactiucred. 

liliu'k Bronze. — Dip the article 
bright in atjuafortis ; rinse the acid off 
witli clean \vater, and place it in the 
following mixture until it turns black ; 
hydrochloric acid, 12 lb. ; sulpliate of 
iron, 1 lb. ; and pure white arsenic, 
1 Ib.^ Then take out, rinse in clean 
water, dry in sawdust, polish with 
black-lead, and then laccjucr. 

lied Bronze , — Dissolve oxide of iron 
in nitric acid, to this add from 25 to 
50 per cent, of water and a few iron 
borings or turnings, free from oil. Dip 
the articles in this mixture. If too 
strong, they will, at once turn black, 
then ^d more water until the proper 
shade is obtained. Polish with oxide 
of iron, and then lacquer with gold 
lacquer. 

Broimi Bronzes . — Different shades of 
browns may be obtained by immersion 
in a solution of nitrate or chloride of 
iron. The various shades can be ob- 
tained by adjusting the strength of 
the bath. 

To Bronze Copper , — First well clean 
the surface of the work, then brush 
carefully over with a solution of acetate 
of copper, or peroxide of iron, in sul- 
phate of iron. Heat the work slowly, 
and then rub the powder off. Repeat 
the process if required. 

Bronze for ifrtws.— 1 oz. muriate of 
ammonia, ^oz. alum, and ^ oz. arsenic 
if well di^olved in 1 pint vinegar, will 
make bronze for brass. 

To Bronze Sted.’—X cheap method 
is to simply take the parts that require 
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bropizing, and to cover them with olive- 
oil, then take a kettle of boiling wrater 
and expose the oiled parts to the 
steam. 

Yidei Brmzc. — Many shades of 
violet can be obtained by immersion in 
a solution of chloride of antimony. 
The different shades can be ascertained 
by the strength of the bath. 

Qnen Bronze, — IMKx 12 oz. nitrate 
of iron, 2 oz. nitrate of soda, and 1 
pint of water. Dip the articles in 
this mixture until they have received 
the required shade, wash them in clean 
water, dry, and afterwards dip them 
in the following mixture : 1 oz. per- 
chloride of iron and 2 oz. of water. 
When the articles are quite dry, apply 
a coat of suitable lacquer. 

Olive Qreen Bronze, — ^This can be 
produced ly a solution of arsenic and 
iron in muriatic acid. Polish after- 
wards, wnth the Plumbago brush, then 
when warm, coat it over with a hwquer 
composed of the following ; 1 part 
powdered turmeric, 1 part gamble, 
and 1 port varnish lacquer. 

Sted Grey Brome.-^a) This can be 
produced on brass work by means of 
arsenic chloride, and blue by well boil- 
ing and attentive treatment with a 
strong sulphide of soda. 

(6) Another method is to mix vine- 
gar or dilute sulphuric acid (1 acid 12 
water) with powdered black-lead in a 
saucer or open vessel ; apply this to 
the brass with a soft plate brush by 
gently brushing. This will soon as- 
sume a polish, and is fit for lacquering. 
The brass must be made slightly 
warmer than for lacquering only. A 
little practice will enable the operator 
to bronze and lacquer with once heat- 
ing. The colour, black or green, varies 
fdth the"^ thickness of black-lead. 

Florentine Bronze. — ^Mix together 1 
dr. sal-ammoniac, 15 gr. oxalic acid, 
and 1 pint pure vinegar. 

Rich Green bronze. —Boil slowly 
together | oz. sal-ammoniac, 1 qt. 
wine vinegar, J oz. alum, 1 oz. green 
verditer, 4 oz, of French Ixsrries, and 
1 oz, common salt. 

Red Brown Bronze.— {a) Dissolve 


in vinegar two parts venligris and one 
part sal ammoniac. Boil, skim, and 
dilute with water, until white precipi- 
tate ceases to fall. Set in a pan mean- 
while the articles to be bronzed, made 
perfectly clean and free from grease. 
Boil solution briskly, and pour over 
articles in the j»an and biingagabi to the 
boil. A bright reddish-brown colour 
is thus acquired; but the articles 
should Ik) frequently inspected, and 
removed as quickly as the desired shade 
is obtained. Then they are to be re- 
peatedly washed and dried. The solu- 
tion must not be too strong, for then 
the bronze will come off by friction, or 
turn green on exposure to the aii*. 

(6) Dissolve 2 oz. of nitrate of iron, 
and 2 oz. of hyposulphite of soda in 
1 pint of water. Immerse the articles 
in the bronze tiD of the required tint, 
as almost any shade from brown to red 
can be obtained ; then well wash with 
water, dry, and brush. One part of 
perchloride of iron, and two parts of 
water mixed together, and the article 
immersed in the liquid gives a pale or 
deep olive green, according to the time 
of immersion. If nitric acid is satu- 
rated with coppw, and the article 
dipped in the liquid, and then heated, 
it assumes a dark green. If well 
brushed it may be lacquered with pale 
gold lacquer, or else polished with oil. 

Antique Green. — ^The repeated appli- 
cations of alternate washes of dilute 
acetic acid and exposure to the fumes 
of ammonia will give a very antique- 
looking green bronze; but a quick 
mode of producing a similar appearance 
is often desirable. To this end the 
articles may be immersed in a solution 
of 1 part perchloride of iron in 2 of 
water. The tone assumed darkens with 
the length of immersion. Or the ar- 
ticles may be boUed in a strong solution 
of nitrate of copper. Or lastly they 
may be immersed in a solution of 2 oz. 
nitrate of iron and 2 oz. hyposulphite 
of soda in a pint of watw. Washing, 
drying, and brushing complete the 
process. 

Various bronzes.— Before bronzing, 
all the requisite fitting is finished, and 
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the brass annealed, pickled in old or 
dilute nitric acid till the scales can be 
removed from the surface, scoured 
with sand and water, and dried. Bronz- 
ing is then performed according to the 
colour desiretl ; for although the word 
mejins a brown colour, Ixiing taken from 
the Italian hremzino, signifying burnt 
brown, yet in commercial language it 
includes all colours. Browns of all 
shades are obtained by immersion in 
solutions of nitrate or perchloride of 
iron ; the strength of the solutions 
determining the depth of colour. 
Violets are produced by dipping in a 
solution of chloride of antimony or of 
permuriate of iron. Chocolate is 
obtaine<l by burning on the surface of 
the brass moist red oxide of ii’oii, and 
polishing with a very small quantity 
of black-lead. Olive green results from 
making the surface bhick by means of 
a solution of iron and arsenic in muri- 
atic acid, polishing with a blacklciul 
brush, and coating it, when warm, 
with a lacquer composed of 1 jiart lac- 
varnish, 4 of turmeric, and 1 of gam- 
boge. A steel -grey colour is dcjwsited 
on brass from a dilute boiling solution 
of muriate of arsenic ; and a blue by 
careful treatment with strong hypo- 
sulphite of soda. Black is much used 
for optical brass-work, and is obtained 
by coating the brass with a solution 
of platinum, or with chloride of gold 
mixed with nitrate of tin. The 
Japanese bronze their brass by boiling 
it in a solution of sulphate of cop{)er, 
alum, and verdigris. Success in the 
art of bronzing greatly depends on 
circumstances, such as the temperature 
of the alloy or of the solution, the 
proportions of the metals used in form- 
ing the alloy, and the quality of the 
materials. The moment at which to 
withdraw the goods, the drying of 
them, and a hundred little items of 
core and manipulation, require atten- 
tion which experience alone can impart. 
(‘Eng. Meehan.’) 

Bronzing Proem used in the Paris 
Mint . — ^Powder and mix 1 lb, each of 
verdigris and sal ammoniac. Take a 
quantity of this mixture as large as a 


hen’s egg, and mix into a dough wijbh 
vinegar. Place this in a copjjer pan 
(not tinned), boil in about 5 pints of 
water for 20 minutes, and then pour 
off the water. 

For bronzing, pour part of this fluid 
into a copiHjr pan ; place the medals 
separately in it upon pieces of wood or 
glass, so that they do not touch each 
other, or come in contact with the 
copper pan, and then boil them in the 
liquid for J hour. 

Bronzing^ Copper.— (a) Bronzing 
copper by the well-known method of 
heating it over a fire is a tedious and 
not altogether satisfactory process. 
It involves the exercise of some skill, 
and a considerable amount of labour 
must be expended in the preliminaiy 
processes of cleansing and polishing ; 
and very often the whole operation 
has to be performed over owing 
to some accidental blemish imparted 
to the surface of the article in some 
subseciucnt process — e.g. brazing or 
soldering. The polishing powders 
principally employed are crocus and 
pluml)i^o, the latter giving a deeper 
and more permanent colour to the 
finished article tlian the former, while 
shades between can be obtained by 
mixtures of the two powders. There 
are several secret processes employed 
by the principal workers in the art, 
the substances used in which are 
known, but the exact methods are 
undescribetl. Potassium sulphide and 
ammonia hydrosulphate are both cap- 
able of imparting to the surface of 
cl^n copper an appearance of antique 
bronze. The solution is brushed on 
carefully and allowed to dry, the 
metal being previously heated to about 
70° F. A solution of verdigris and 
sal ammoniac in vinegar, diluted with 
w'ater, boiled and filtered, is used as a 
sort of pickling bath for brass and 
copper articles it is desired to bronze. 
The bath must be kept at the boiling 
point, and care must be taken that 
the articles are removed as soon as the 
desired effect is jffoduced. A bronze, 
said to be used by the Chinese, is 
made, like the last, of sal ammoniac 
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and verdigris, with the addition of alum 
and vermilion (i.e. the pure article 
prepared from mercury and sublimed 
sulphur). These ingredients, when 
reduced to a fine powder and made 
into a paste with vinegar, are spread 
over the surface of the aiiicle to be 
bronzed, which is then placed in an 
oven, where it heats slowly but uni- 
formly. When thoroughly warm, the 
paste is carefully washed off in hot 
water, and the article is rapidly dried, 
with the assistance of hot box sawdust, 
if of special value. If the bronzing 
is not of a sufficiently deep tone, the 
process is repetited immediately after 
the washing. The common bronzing 
solution for metallic statuettes is made 
by dissolving about 1 part potassium 
binoxalate and 3 of sal ammoniac in 
strong vinegar, or preferably in a 
vinegar made by adding pure acetic 
acid to distilled water. The articles 
to be bronzed are placed in a warm 
but moist chamber, and are repeatedly 
painted over with the solution, a soft 
brush or mop being used for the pur- 
pose. In the majority of the methods 
employed, the actual proportions of 
the ingredients are not stated, or when 
stated are not to be relied upon ; in 
every case a trial should be made on 
clean pieces of copper, and repeated 
at least once. As a rule, it ivill be 
found that the sal ammoniac must be 
in excess of the other salts. 

(b) Dissolve in 11 gal. of hydro- 
chloric acid as much as possible of iron 
in fine wire or scales. When the liquid 
is saturated' a deposit will form at the 
bottom. Then add 2 ‘ 2 lb. of arsenious 
acid and stir vigorously. When the 
add is dissolved, the bath is complete. 
The objects to be bronzed are connected 
to the native pole of a battery, the 
opposite electrode being formed of 
r^ or plates of retort carbon. Arti- 
cles of copper or brass become black 
at once, but those of iron are attacked 
by the t)ath. It is therefore necessary 
to nickel the latter. In order to pre- 
serve the deposit of iron the surface 
mhst be larauered. 

Blitok Colour on BraM.~-(l) 


The best means for producing a black 
surface on brafes, pinchbeck, or silver, is 
said to be platinum chloride, which is 
allowed to liquefy by exposure to the 
air. It is rubb^ in with the finger, 
or, best, with the ball of the thumb. 
After blacking, the object is washed 
and polished with oil and leather. 
Platinum chloride is dear, but a little 
of it will do a great deal of work. 

(2) A solution of nitro-muriate of 
platinum will blacken brass quicker 
than anything else ; but possibly 2 oz. 
corrosive sublimate dissolved in 1 qt. 
of vinegar will act quickly enough. 
This solution is brushed over the brass, 
allowed to remain till the latter is 
black ; it is then wipe<l off, and the 
brass cleaned and bkick-lead^. 

(3) If merely wanted to black it, 
brush on a mixture of best vegetable 
black and French polish. Tffis will 
give a nice dead black, or modify the 
deadness by the addition of polish. 

(4) Make a strong solution of nitrate 
of silver in one dish, and of nitrate of 
copper in another. Mix the two to- 
gether, and plunge the brass into the 
mixture. Remove and heat the brass 
evenly until the required d^ee of 
dead blackness is obtmned. 

Bronziugr Gas-Fittings.-— (a) 
Boil the work in strong lye, and scour 
! it free from all grease or old lacquer ; 
pickle it in dilut^ nitric add till it is 
quite clean (not bright), then dip in 
strong acid, and rinse through four or 
five waters ; repeat the dip, if neces- 
sary, till it is bright ; next bind it 
very loose with some thin iron wire, 
and lay it in the strongest of the 
waters you have used for rinsing. This 
will deposit a coat of copper all over 
it, if the water or pickle be not too 
I strong ; if such is the case, the copper 
will only be deposited just round where 
the wire touches. 'V^en the copper 
is of suffident thickness, wash it again 
through the waters, and dry it with a 
brush in some hot sawdust ; box-dust 
is best, but if this is not at hand, oak, 
ash, or beech will do. It is now ready 
[ for bronzing. The bronze is a mix- 
ture of bl^-lead and red bronze, 



Metal Colouring : Bronzing. 139 


the brass annealed, pickled in old or 
dilute nitric acid till the scales can be 
removed from the surface, scoured 
with sand and water, and dried. Bronz- 
ing is then performed according to the 
colour desiretl ; for although the word 
mejins a brown colour, Ixiing taken from 
the Italian hremzino, signifying burnt 
brown, yet in commercial language it 
includes all colours. Browns of all 
shades are obtained by immersion in 
solutions of nitrate or perchloride of 
iron ; the strength of the solutions 
determining the depth of colour. 
Violets are produced by dipping in a 
solution of chloride of antimony or of 
permuriate of iron. Chocolate is 
obtaine<l by burning on the surface of 
the brass moist red oxide of ii’oii, and 
polishing with a very small quantity 
of black-lead. Olive green results from 
making the surface bhick by means of 
a solution of iron and arsenic in muri- 
atic acid, polishing with a blacklciul 
brush, and coating it, when warm, 
with a lacquer composed of 1 jiart lac- 
varnish, 4 of turmeric, and 1 of gam- 
boge. A steel -grey colour is dcjwsited 
on brass from a dilute boiling solution 
of muriate of arsenic ; and a blue by 
careful treatment with strong hypo- 
sulphite of soda. Black is much used 
for optical brass-work, and is obtained 
by coating the brass with a solution 
of platinum, or with chloride of gold 
mixed with nitrate of tin. The 
Japanese bronze their brass by boiling 
it in a solution of sulphate of cop{)er, 
alum, and verdigris. Success in the 
art of bronzing greatly depends on 
circumstances, such as the temperature 
of the alloy or of the solution, the 
proportions of the metals used in form- 
ing the alloy, and the quality of the 
materials. The moment at which to 
withdraw the goods, the drying of 
them, and a hundred little items of 
core and manipulation, require atten- 
tion which experience alone can impart. 
(‘Eng. Meehan.’) 

Bronzing Proem used in the Paris 
Mint . — ^Powder and mix 1 lb, each of 
verdigris and sal ammoniac. Take a 
quantity of this mixture as large as a 


hen’s egg, and mix into a dough wijbh 
vinegar. Place this in a copjjer pan 
(not tinned), boil in about 5 pints of 
water for 20 minutes, and then pour 
off the water. 

For bronzing, pour part of this fluid 
into a copiHjr pan ; place the medals 
separately in it upon pieces of wood or 
glass, so that they do not touch each 
other, or come in contact with the 
copper pan, and then boil them in the 
liquid for J hour. 

Bronzing^ Copper.— (a) Bronzing 
copper by the well-known method of 
heating it over a fire is a tedious and 
not altogether satisfactory process. 
It involves the exercise of some skill, 
and a considerable amount of labour 
must be expended in the preliminaiy 
processes of cleansing and polishing ; 
and very often the whole operation 
has to be performed over owing 
to some accidental blemish imparted 
to the surface of the article in some 
subseciucnt process — e.g. brazing or 
soldering. The polishing powders 
principally employed are crocus and 
pluml)i^o, the latter giving a deeper 
and more permanent colour to the 
finished article tlian the former, while 
shades between can be obtained by 
mixtures of the two powders. There 
are several secret processes employed 
by the principal workers in the art, 
the substances used in which are 
known, but the exact methods are 
undescribetl. Potassium sulphide and 
ammonia hydrosulphate are both cap- 
able of imparting to the surface of 
cl^n copper an appearance of antique 
bronze. The solution is brushed on 
carefully and allowed to dry, the 
metal being previously heated to about 
70° F. A solution of verdigris and 
sal ammoniac in vinegar, diluted with 
w'ater, boiled and filtered, is used as a 
sort of pickling bath for brass and 
copper articles it is desired to bronze. 
The bath must be kept at the boiling 
point, and care must be taken that 
the articles are removed as soon as the 
desired effect is jffoduced. A bronze, 
said to be used by the Chinese, is 
made, like the last, of sal ammoniac 
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a clean brush with a fine earth and | water. When this clear solution is 


water, and after thorough dr 3 dng apply 
to both sides a light coat of the first 
solution by means of a brush. After 
drying, the article presents a blackish 
appearance. The second solution is 
then applied with a brush until the 
article acquires a dark copper-red 
colour. It is now allowed to dry 1 
hour and then polished with a soft 
brush and finely elutriated bloodstone, 
the surface being frequently breathed 
upon so as to make the bloodstone 
adhere. It is finally polished with the 
brush alone, which is from time to 
time drawn over the palm of the hand. 
To protect the bronze against moisture, 
cover it with a very thm layer of gold 
lacquer. 

To Bronze Zinc Fret Work.— 

Coat the metal with a very thin gold 
size, and when nearly dry rub on a 
sufl&cient quantity of red bronze (bronze 
powder), dry, and burnish. 

(c) Oxidising Copper and Brass . — | 
Mfl^e a solution of | lb. hyposulphite | 
of soda and J lb. nitrate of iron in 1 qt. i 
of water. Immerse the articles in this. 
The shade of oxidation will vary accord- 
ing to the length of time the goods are 
immersed, so that any degree may be 
obtained. 

Colourine and Decorating.— 

Metals may m coloured quickly and 
cheaply by forming on their surface i 
a coating of a thin film of a sulphide. 
In 6 minutes brass articles may be | 
coated with any colour, varying from 
gold to copper-red, carmine, and dark 
red, and ^m light aniline blue to a 
blue-white, like sulphide of lead, and 
at last a i^dish white, according to i 
the thickness of the coat, which de- { 
pends on the length of time the metal I 
remains in the solution used. The 1 
colours possess a very good lustre, and j 
if the articles to be coloured have been 
previously thoroughly cleaned by means 
of acids and alkies, they adhere so 
firmly that they may be operated upon 
by the polishing st-eel. To prepare 
the solution, diraolve ^ oz. hyposul- 
pMte of soda in 1 lb. water, and add 
I oz. acetate of lead dissolved in ^ lb. 


hesitcd to 190" to 200" F. (88" to 93° 
C.), it dccomj)OBe8 slowly, and precipi- 
tates sulphide of lead in brown flakes. 
If metal be now present, a part of the 
sulpliide of lead is deposited thereon, 
and according to the thickness of the 
deposited sulphide of lead the above 
colours are produced. To produce an 
even colouring, the articles must l)e 
evenly heated. Iron treated with this 
solution takes a steel-blue colour ; zinc, 
j a brown colour ; in the case of copj)er 
objects, the first gold colour does not 
appear ; lead and zinc are entirely 
indifferent. If, insteml of the acetate 
of lead, an equal weight of sulphuric 
acid is added to the hyposulphite of 
soda, and the process carried on as 
before, the brass is covered with a very 
beautiful red, which is followed by a 
green (which is not in the first scale 
of colours mentioned above), and 
changes finally to a splendid brown 
with green and red iris glitter. This 
last is a very durable coating, and may 
find special attention in the manufac- 
tures, especially as some of the others 
are not very permanent. Very beau- 
tiful mm’ble designs can be produced 
I by using a lead solution thickened with 
I gum tragacanth on brass which has 
I ^n heated to 210° F. (99° C.), and 
I is afterwards treated by the usual solu- 
tion of sulphide of Ic^, It may be 
used several times. 

Brass. — (1) An orange tint inclining 
to gold is produced by first polishing 
the brass and then plunging it for a few 
seconds in a warm neutral solution of 
crystallised acetate of copper. Dipping 
into a bath of copper, the resulting 
tint is a gre^h green ; while a lieau- 
tiful violet is obtained by immersing 
the metal for an instant in a solution 
of chloride of antimony and rubbing it 
with a stick covered with cotton. 
During this operation the brass should 
be heated to a degree just tolerable to 
the touch, A appearance, vastly 
superior to that usually seen, is pro- 
duced by boiling the object in a solu- 
tion of sulphate of copper. There are 
three methods of procuring a bladk 
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lacquer on the surface of brass. The 
first, wliich is often employed by 
instrument-makers, consists in polish- 
ing the object with tripoli, and washing 
it with a mixture composed of 1 part 
nitrate of tin, 2 parts chloride of gold. 
Allow this wash to remain for 15 
minutes, then wii)e it off with a linen 
cloth. An excess of acid increases the 
intensity of the tint. In the second 
method, copper turnings are dissolved 
in nitric acid until the latter is satu- 
rated ; the objects are immersed in the 
solution, cleaned, and suljsequently 
heated moderately over a charcoal fire. 
This process must be repeated in order 
to produce a black colour, as the first 
trial only gives a dark green. Finally, 
polish with olive-oil. The tliird 
method is done with chloride of plati- 
num. In the United States and on 
the Continent much pains is taken to 
^ve objects “an English look.” For 
this purpose they are first heated to 
redness, and then dipped in a weak 
solution of sulphuric acid. Afterwards 
they are immersed in dilute nitric acid, 
thoroughly washed in water, and dried 
in sawdust. To effect a uniformity in 
the colour, they are plunged in a bath 
consisting of 2 parts nitric acid and 1 
rain-water, where they are suffered to 
remain for several minutes. Should 
the colpur not be free from spots and 
patches, the operations must be re- 
peated until the desired effect is pro- 
duced. (‘ Eng. Meehan, ’) 

To Produce a Silver- White Coating 
on Brass. — ^Dissolve 46 parts cream of 
tartar and 4 tartar emetic in 1000 hot 
water, add 50 hydrochloric acid, 125 
powdered (or fine granulated) tin, and 
80 powdered antimony (metal). Heat 
to tailing and dip into it the objects 
to be coated. After having been boiled 
half an hour the brass will have a 
silver- white, hard, and durable coating. 

Various Colourings for Metals . — 
Royal red on copper articles. First 
dean and polish and dry thoroi^hly. 
Melt some sdtpetre in an iron pan and 
immerse the artide in this. This 
anneals the copper, and leaves a firm 
and thick scale. Next |^ut the goods 


into a boiling solution made up of the 
following: alum, 12 oz.; acetate of 
copper, 7 oz,; sulphate of copper, 2 oz. 
water, 3 J gallons. This solution must 
be made and boiled in a copper vessel, 
and the articles left in it about 5 
minutes. Finish by washing, drying 
and polishing. 

Olive green on brass is obtained by 
the process just described for royal red 
on copjier. 

“ Blue metal ” finish on steel small 
goods. Tliis is used for watch-cases, 
vesta-boxes and “ fancy ” goods. The 
goods are of steel with polished or very 
smooth clean surface. First submit 
them to the Bower-Barff process, the 
articles being made a red heat in a 
closed retort, into which live steam is 
then injected. This produces the 
black “gun metal” finish. The blue 
effect is obtained by immersing the 
goods into a mixture of 1 part of bi- 
noxide of manganese and 4 parts of ni- 
trate of potassium. The two sub- 
stances are melted in an iron crucible 
until ebullition (boiling) occurs, the ar- 
ticles (perfectly clean and dry) being 
then put in. They need only be in for a 
moment or two, being then taken out 
and plunged into paraffin oil. Final 
finishing is done with a fine satin- 
finishing steel scratch-brush. 

Black “gun metal” finish to steel 
small goods. This is obtained by^the 
Bower-Barff process as just described 
with “blue metal” fini^. 

Small Articles Different Colours , — 
(a) Small metallic articles, buttons, 
clraps, buckles, and othmv, have dif- 
ferent coloured films produced on them 
by various methods. Rainbow colours 
are produced on brass buttons by 
stringing them on a copper wire and 
dipping them in a bath of plumbate 
of soda freshly prepared by l^iling li- 
thaige in caustic soda, and pouring it 
into a porcelain dish. A linen bag of 
finely pulverised litharge or hydrated 
oxide of lead is suspended in the solu- 
tion, so as to keep up the original 
strength of the solution. While the 
buttons are in the solution, they are 
touched one after the other with a 
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platinum wire connected with the posi- 
tive pole of a battery, until the desired 
colour appears. The giUvanic current 
employed must not lie too strong. The 
colours are more brilliant if tliey are 
heated after they have been rinsed and 
dried. Coloured films are more con- 
veniently produced upon bright brass 
by different chemicals, by painting with 
them, or by immersion. For example: 
Golden yellow. — By dii)ping in a per- 
fectly neutral solution of acetate of 
copper. Dull greyish green. — Re- 
peatedly painting with very dilute 
solution of chloride of copper. Pur- 
ple. — Heating them, and rubbing over 
with a tuft of cotton saturatefl with 
chloride of antimony. Golden red. — 
A paste of four pvrts of prepared chalk 
and mosaic gold. 

(6) In recent times small articles are 
also roughened by dipping in strong 
nitric acid, and, after washing and dry- 
ing, they are coated with a rapidly 
drying alcohol varnish that lias been , 
coloured yellow with picric acid, red J 
with fuchsine, purple with methyl 
violet, or dark blue with an aniline 
blue. This gives the desired colour 
with a beautiful metallic lustre. These 
colours are not very durable and are 
for inferior goods. 

CoUnirmg Bronze. — As to the 
colouring which may be given to bronze 
and wluch is obtain^ by various 
methods of oxidation, the following are 
some of the methods in vogue : — 

(1) The dull colour of medal bronze 
is obtained by rubbing with a mixture 
of red ochre and black lead applied by 
a brush. 

(2) The antique green is obtained by 
wasldng the metal in a liquid made of 
10 gr. marine salt, the same quantity 
of cream of tartar and acetate of 
copper, the whole dissolved in 200 gr. 
vinegar and 80 gr. carbonate of soda. 

(3) The Florentine is obtained by 
means of green vitriol (sulphate of 
iron), and then rubbing with wax. 

(4) Title citron tint is obtained by 
meami of red ochre mixed with uRnp- 
blacK ai»d oil. 

^4^ :Tfae old .green bronze is obtained 


by several dippings in acid, and subse- 
quently with wax. 

(6) Verdigris is obtained by means 
of sal ammoniac, and wax afterwaixls. 

(7) The smoko-tint is produced by 
annealing the object in a wisp of hay 
or straw, whi(;h is set on fire, and the 
article is burnished, so that the oxide 
formed may j)enetrate the metal. The 
smoke of turf may be used instead, 
waxing aft'^rwards, and removing the 
grease ly turpentine so as to carry off 
the uneven first layer. 

(8) Dark or Berlin Bronze. Cleanse 
the metal by dipping it first moment- 
arily in nitric acid, then rinsing 
<iuickly in running water, and rubbing 
with sawdust. Tlie bronzing dip may 
be prepared by dissolving in 1 gal. hot 
water \ lb. each perchloride of iron and 
perchloride of copper. The metal should 
not be allowed to remain in this dip 
any longer than is necessary to produce 
the desired colour. Rinse well, dry, 
and polish in warm sawdust or with a 
rag buff. 

(9) In preparing bronze medals for 
the Melbourne Exliibition, a rich choco- 
late colour was obtained by the addition 
of a little copper acetate, mixed with 
an alkaline sulphide, to the ordinary 
colcothar bronzing powder, by which 
a film of mixed copper sulphide and 
oxide, Bomewliat resembling Chinese 
bronze, was produced. 

Copper Articles, Red Stain for . — A 
brown colour may be produced upon 
copper articles by placing them in a 
bath composed of 1 part verdigris and 
16 parts water, and compounded with 
ammonia until a clear blue solution is 
formed. To this liath add further a 
mixture of two parts liver of sulphur, 
3 parts spirit of sal ammoniac, and 
10 parts water shaking the mixture 
thoroughly before use. To avoid the 
formation of spots and stains, the arti- 
cles must previously be thoroughly 
cleansed. By slight heating the colour 
^ses into reddish-brown becomes 
lighter. 

Gold.—-(l) Gold alloys, particularly 
those contmning copper, acquire, 
through repeated heati^ during their 
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manufacture, an unseemly brown or ^ 
brownish-black colour, caused by the 
oxide of copper, to remove wliich they 
are boiled or pickled in very dilute sul- 
phuric or hydrochloric acid, according 
to the colour they are to have. If we 
have an alloy containing only gold and 
copper, either sulphuric or hydro- 
chloric acid is employed, for gold is not 
attacked by either of them, while the i 
oxide of copper dissolves so easily that | 
after the pickling the articles have | 
the colour of pure gold, for the surface i 
is covered with a thin film of gold. ! 
If the alloy cohsists solely of gold and 
silver, the li(]uid employed is nitric ; 
acid, and the articles are left in it a ' 
very short time ; the acid dissolves a ! 
small quantity of silver, and the 
articles acquire the colour of gold. 
If the alloy contains I Kith copper and 
silver, liesides the gold, the method 
of pickling can lie varied to suit the 
colour it is desired to give to it. If, 
for instance, it is put in sulphuric acid, 
the copiier alone is dissolved, and the 
colour obtained is that of an alloy of 
gold and silver, for the surface con- 
sists of the two. If nitric acid were 
used, Ixith cop^r and silver would be j 
dissolved, and in tliis case the colour 
obtained would be that of pure gold. 
The articles are gently heated and 
allowed to cool again before Ixiiling. 
The object of the heating is to destroy I 
any grease or dust that adheres to them. I 
If they are soldered with soft solder, 
they cannot of course be heated, and 
must be cleansed from grease and dust 
by first putting them in a strong lye, 
then washing with water and putting 
them in the acid. The acids are used 
dilute, usually in the proportion of 1 
concentrated acid to 40 of water, 
^e articles are laid side by side in a 
porcelain or earthenware dish, and the 
dilute acid poured over them. From 
time to time one is taken out to see 
if it is yellow enough. When the 
proper colour has been reached, they 
are waehed in clean water and dried. 
While this pickling is merely to bring 
out the colour of the gold, the colour- 
ing of gold has for its object the im- 
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parting to inferior goods thcappearance 
of fine gold. Different mixtures can 
be employed for colouring gold, two 
of which are given below as affording 
very good results. Mix together 2 
parts saltpetre, 1 of table salt, and 6 
of alum, with of water, and warm 
the mixture in a porcelain vessel. As 
soon as it begins to rise, atld 1 jjart 
hydrochloric acid, and bring the con- 
tents of the vessel to a boil, stirring 
in the mejintime with a glass rod. 
The articles to be coloured, suspended 
on hooks made of strong platinum wire 
or of glass, are first dipped in sulphuric 
acid and then put in the slowly cooking 
solution last described, and moved to 
and fro in it. In about 3 minutes they 
are taken out and dipped into a large 
vessel of water so as to see what colour 
they are. If the desired shade is not 
yet attained, they are dipped in again 
as often as necessary until they liave it. 
In the subseciuent dippings they are 
only left in the liquid for 1 minute. 
Articles coloured in this way have a 
light yellow colour, but matted appear- 
ance. They are repeatedly washed in 
water to remove the last trace of the 
liquid, and then dried in soft sawdust 
that has been warmed. Insfead of 
drying in sawdust they can be dipped 
in hot water the last time and left in 
there a few seconds, and when taken out 
the water tliat hangs on them will eva- 
porate almost instantly. The second 
method of colouring gold alloys is by 
means of a mixture of 115 parts white 
table salt, and 230 of nitric acid, with 
enough water added to dissolve the 
salt. This is boiled down to a dry 
mass of salt. The salt is put in a por- 
celain dish, and 172 ports fuii^g 
hydrochloric acid poured over it and 
heated to boiling. As soon as the 
suffocating odour of chlorine is per- 
ceived, the articles to be coloured sure 
dipped in and the first time they are 
left 8 minutes in the liquid. In other 
respects the treatment is the ssune as 
alMpre described. Articles polished 
previously do not require polishing 
s^ain. Care must be taken not to 
inhale the dangerous gas ; the opera- 
L 
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tion must be conducted under a 
draught or out of doors. (Schlosser.) 

(2) Place 4 oz. saltpetre, 2 oz. com- 
mon salt, and 2 oz. ^um in a plum- 
bi^o crucible. Add sufficient water to 
cover the mixed salts. Now place the 
crucible on the fire, and allow the mix- 
ture to boil. When this takes place, 
place the article to be coloured in the 
mixture, taking care that it is suspended 
by a hair. It may be left in the cruci- 
ble for about 15 minutes, when it should 
be withdrawn, washed in warm water, 
well brushed with beer and a fine 
scratch brush, and re-dipped, if the 
colour is not intense enough. 

(3) For small gold articles, such as a 
keeper or plain ring, etc., a very goo<l 
plan is to place them on a lump of 
charcoal and make them red-hot under 
the blow-pipe flame, and then to throw 
them into a pickle composed of alxtut 
35 drops strong sulphuric acid to 1 oz. 
water, allowing the articles to remain 
therein until the colour is sufficient- 
ly enhanced. Washing the article in 
warm water in which a little potash lias 
been dissolved, using a brush, and 
finally rinsing and drying in boxwood 
sawdust, completes the operation. 

(4) Another colouring mixture, 
which has been greatly recommended, 
consists of a mixture of 20 gr. sulphate 
of copper, 40 gr. French verdigris, 40 
gr. sal ammoniac, Jand 40 gr. saltpetre, 
dissolved in 1 oz. glacial acetic acid. 
The articles, suspended a horse-hair 
as before, are to be immersed in this 
mixture, withdrawn, and heated on a 
piece of copper until black. They are 
then to be placed in a pickle of equal 
parts oil of vitriol and water, which 
removes the black coating and brings 
up the colour. Washing in weak 
potash-water, rinsing and drying as 
before, terminates the treatment. 

(5) An Indian native method. — 
Clean the article thoroughly by wash- 
ing in hot soap and water, taking C£u« 
to get rid of all greasiness and of ^ the 
soap. The natives use tamarind-water 
'ana also the soap-nut. Prepare a paste 
of; the coDw^tenoe of soft butter by 

the following ingredients with 


quantum mf. of pure water — ^viz. 1 oz. 
saltpetre, 1 oz. crude sal-ammoniac, 
2 oz. sulphate of copper ; grind each 
separately to a fine powder, then mix 
with water and form the paste. Apply 
this paste pretty thickly and evenly 
over the article to l)e coloured, and 
place while wet on ignited charcoal ; 
warm till it dries and smokes ; then 
immediately dip into cold water, and 
clean by using bimarind-water an<l a 
soft brush. If the colour is not deep 
enough, repeat the process. Plunge 
the article whether of pure gold, 
alloyed gold, or gilt, into the follow- 
ing solution, and afterwards clean 
thoroughly with a soft brush and soap 
and water. To increase the depth of 
colour plunge 4 or 5 times, cleaning 
after each plunge : powder finely 2 oz. 
alum, 2 oz. saltpetre, ^ oz. sal-enixum 
(the refuse from a^iuafortis), put all 
into an earthenware pipkin, with 5 oz. 
water, over the fire, add 1 oz. 
gilders’ wax, and gently simmer for a 
short time. To bo used when nearly 
cold. 

(6) This amplifies (2). Jewellery to 
be coloured should l^eat least 15 carats 
fine, and the solder should l)e only a 
shade under that. There must be no 
pewter or silver solder on it. It should 
just be annealed, and pickled in wat^ 
to which sufficient sulphuric acid has 
been added to render it sharply acid to 
the taste. The best vessel to use for 
colouring is an ordinary clay crucible ; 
the colouring mixture is composed of 
2 oz. best saltpetre, 1 oz. alum, and 1 
oz. common salt. These are placed in 
the crucible with sufficient water to 
moisten them, and when they are 
melted, place the gold articles in the 
mixture. The jewellery must be 
strung on a piece of wire. It is better 
to keep a piece of platinum for this 
purpose, which should be annealed 
each time before use ; failing that, a 
piece of gold wire (16 carat). You 
may use silver wire, but nothing baser. 
Thecolourii^ composition dissmves the^ 
silver, so you will require a fresh pieoe 
occasionally. You must move them 
about at intervidB in the oruoilde, and: 
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as the composition gets thick add a very 
little hot water from time to time. It 
must not Imj made too thin, but just 
sufficiently liquid to boil. The goods 
require to Ixj in almost continmil mo- 
tion, or they will stick to the bottom 
of the crucible. Should this untoward 
(and in the hands of a novice far from 
unlikely) event happen, don’t attempt 
to pull them out by force, but boil 
them out with hot water. After they 
have been in the crucible for a few 
mmutes, take them out and examine 
them ; but whenever they are taken 
out they must be plunged at once into 
Ijoiling water, or the comjX)8ition will 
dry on them, and you will have some 
difficulty in removing it. They should 
now be scratch-bruslicd and returned 
to the crucible. From IQ to 20 min- 
utes will lie sufficient. When they are 
coloured, take them out, scnitch-brush, 
wash in clean hot water, and dry in 
lx)xwood sawdust. This process acts 
by dissolving away the alloy, and leav- 
ing only the pure gokl on the surface. 
If the gootls are anything less than 15 
carat gold, they must be electro- 
gilt. 

Iron and Steel. —Damascening. 
By damascened steel is meant that sort 
of steel which receives shades of darker 
and lighter colour after the surface has 
been corroded with acids: it is remark- 
able, when genuine, for its elasticity, 
strength, and homogeneous fracture 
when broken. 

(a) Natural Damascus steel comes 
from India and Persia, is distinguished 
by its excellent quality and mixed vein- 
ing, and is worked up principally into 
swoni blades. These Oriental blades 
consist of a more highly carburetted 
steel than any European manufacture 
seems to possess, and in w'hich, by skil- 
ful cooling, a division of 2 different 
carburets h^ taken place. Tliis separa- 
tion is clearly visible on corrosion with 
acids, as the parts subjected to the 
action of the acid are deepened and 
dyed by the exposure of the carbon, 
and, with the other less affected and 
consequently brighter parts, produce a 
design, more or less delicate, of grey 


147 


and white lines, wliich often have a 
certain degree of regularity. A dis- 
tinction is made between parallel stri- 
ping or waving lines and mosaic damas- 
cening. If the cast steel is made in 
iron moulds, as usual, the above sepa- 
rations do not take place. By re-weld- 
ing and sudden cooling, the Damaseus 
steel loses its pattern. The Indian 
Woolz, as especially used for sword- 
blades, contains foreign substances 
mixed with it— as nickel, tungstate of 
iron, or manganese — which are said to 
impart jieculiar value. Few European 
smiths succeed in working up Indian 
steel, because they do not accurately 
know the temperature required for its 
treatment. In consequence of the 
large amount of carbon it contains 
(7*18 per cent.), this can only be 
effected witliin certain climatic limits: 
if too high a temperature is exhibited, 
it breaks to pieces under the hammer; 
if too low, it assumes a hard and brit- 
tle character. The iron appears dis- 
posed to receive a considerable quantity 
of carbon, tlirough the manganese 
combination. 

(If) Artificial damascened steel. At- 
tempts have been made, with more or 
less success, to imitate the real damas- 
cening, and the following methods have 
been suggested : — 

Luynes imitated the Indian process; 
smelting soft iron with charcoal, tung- 
state of iron, nickel, and manganese, 
was highly successful. The manganese, 
more especially, produced damascened 
steel, and introduced a lai^ge quantity 
of carbon without injuring its malle- 
ability. 

Bryant produces a most valuable 
damask, very closely resembling the 
real, by smelting 100 j)arts iron with 
2 of lampblack, or by smelting cast-iron 
with oxidised iron filings. 

Clouet, Hachette, and Mille smelt 
iron platw of different natures, harder 
and softer, together, and pr^uce a 
damask remar^ble for its elasticity 
and hardness, but not having the wavy 
damascening of the real blades. 

(3) Brown Coats.— All bromiing 
methods known at present, obtained 
L 2 



148 


Metal Decorating : Damascening. 


by moistening iron with acid, copper, j 
01 iron solutions, permitting them to 
dry in air, brushing off the rust formed 
in this manner, and repeating the 
operation several times, only produce 
a more or less light or dark red-brown 
rust coating upon iron articles. Barffa 
process, as well as tliat of heating iron 
articles in superheated aqueous vapour, 
only causes an iron protoxide layer 
ui>on iron. These last-mentioned two 
methods have the further defect that 
the protoxide of iron layer peels otf in 
a short time, whereby rust is invited. 
Iron articles are easily coppered or 
brassed by dipping in copper solutions, 
or coppered or brassed by the galvanic 
method ; these coatings also scale off 
after a short time, especially if the 
iron surface was not thorouglily 
cleaned, when exposed to the influence 
of moist air. 

By the following process, it is easy 
to provide iron articles with a hand- 
some bronze-coloured protoxide coat- 
ing ; it resists the influence of humidity 
pretty well, and l)esideB this, the ope- 
rator has it in his power to produce 
any desired bronze colour in a simple 
manner. The cleansed and scoured 
articles are exposed to the vapours of 
a heated mixture of concentrated 
hydrochloric and nitric acids (1 and 1) 
for 2 to 5 minutes ; and then, without 
unnecessarily touching them, heated 
to a temperature of 672° to 662° F. 
(300° to 350° C.). The heating is 
continued until the bronze colour 
becomes visible upon the articles. 
After they have been cooled, they are 
rubbed over with petroleum jelly, and 
agmn heated until the jelly be^s to 
decompose. After cooling, the article 
is anew rubbed over with petroleum 
jelly. If now the vapours from a mix- 
ture of concentrated hydrochloric and 
nitric acids are permitted to operate 
upon the iron article, light red-brown 
tones are obtained. However, if ^tic 
acid is mixed with the before-mentioned 
. acin^, and the vapours are permitted 
• to operate upon the iron, oxide coat- 
ings are ebtained possessing a hand- 
some bronze-yellow colour. All 


gradations of colours from dark red- 
brown to light red-brown, or from 
light bronze-yellow to dark brown- 
yellow, are produced by varying the 
mixtures of the acids. T-rods, ft. 
long, for iron boxes, coated with such 
oxide layers, after 10 months, during 
which time they were continuously 
exposed to the influence of the air of 
a laboratory constantly laden with acid 
vapours, do not betray the slightest 
traces of change. (Prof. Oser, ‘ Ding. 
Pol. Jl.’) 

(4) Dissolve in 4 parts water, 2 of 
crystallised iron chloride, 2 of antimony 
chloride, and 1 of gallic acid, and apply 
the solution with a sponge or cloth to 
the article, and dry it in the air. 
Repeat this any number of times, 
according to the depth of colour which 
it is desired to produce. Wash with 
water, and dry, and finally rub the 
articles over with boiled linseed-oil. 
The metal thus receives a brown tint, 
and resists moisture. The antimony 
chloride should be as little acid as 
possible. 

(5) To Odour Iron. — 1. By placing 
bright articles of iron in a mixture of 
a solution of 4 oz. 15 dr. of sodium 
hyposulphite in 1 qt. of water, and 
one of 1 oz. 3 dr. of acetate of lead in 
1 qt. of water, and heating gradually 
to boiling, they acquire an appearance 
as if blu^. 2. By bringing a mixture 
of 3 parts of sodium hyposulphite and 
1 part of acetate of le^ in a dissolved 
state upon bright iron surfaces and 
heating, a layer of disulphide of iron 
is deposited, through which shows the 
metaUic suzface in various shades of 
colour. 3. By dipping small articles 
of cast or wrought iron in melted 
sulphur, to which some soot has been 
added, a coating of ferric sulphide is 
formed which acquires a beautiful 
polish by rubbing. 

(6) To Blue Small Shect-Sted 
Artidez . — Dip the articles into a fluid 
idloy of 25 ports lead and 1 tin, wUch 
melts at the d^ree of heat required 
for bluing. The dipping can afim be 
done in a sand-balm hMted to and 
kept at the temperature required 
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(572° F. for dark blue, and 478° P. 
for pale blue). 

Medals , — This operation is to give 
to new metallic objects the appearance 
of old ones, by imitating the charac- 
teristic apjxjarance im^mrted by age 
and atmospheric influences to the 
inetjds or metallic compounds, and 
e8i)ecially to copi)er and its alloys. 

(a) The most simple bronze is ob- 
tained by applying upon the cleansed 
object a thin jjaste made of water with 
e<jual parts of {duniKago and iron per- 
oxide, with a cerhiin proportion of 
clay. Then heat- the whole, and when 
the object is quite cold, brush in every 
direction for a long time with a mid- 
dling stiff brush, which is freciuently 
rubljod upon a block of yellow wax, 
and afterwards upon the mixture of 
pluinbigo ami iron jieroxidc. This 
process gives a very bright red bronze, 
suitable for medals kept in a show cjwe. 

(5) This bronze may also Ikj pro- 
duced by dipping the article into a 
mixture t)f e(iual jwrts of i»erchlorido 
and nitn^tc of sesquioxide of iron, and 
heating until these sjilts are quite dry. 
Then rub with the waxed brush as 
described. 

(f) Cleanse the article, and cover it 
with ammonia hydrosulphate, wliich 
allow to dry, then brush with iron 
peroxide and plumbago, and afterwanls 
with the waxed brusli. If the piece 
impregnated with ammonia hydrosul- 
phate is gently heate<l a black bronze 
is obtained, which being uncovered at 
certain places produces a good effect. 

Silver. — (1) Silver which has Income 
much tarnished may be restored by 
immersing in a W'arm solution of 1 pirt 
cyanide of potassium to 8 of water. 
(This mixture is extremely poisonous.) 
Washing well wdth water, and drying, 
will pr^uce a somewliat dead-white 

r arance, which may be quickly 
ged to a brilliant lustre by polish- 
ing with a soft leather and rouge. 

(2) Have ready a basin containing 
equal parts vitriol and water, make the 
article white in a gas flame (not white 
heat, but a snowy white, which it will 
assume after exposure to the flame). 


then plunge it into the pickle, and 
there leave it for ^ hour, then dry in 
boxwuotl sawdust. 

(3) Heat to a dull red (if there is no 
lead present), allow to cool, and when 
cold boil in a pickle of water acidulated 
with sulphuric acid (30 water, 1 acid) 
until perfectly W'hite ; takeout, swill in 
clean water, and burnish the prominent 
parts ; dry in hot boxwood sawdust. 

(4) A simple way — but not half so 
go(Ml — is to brush up with whiting 
moistened with turpentine, and then 
wash out in clejin hot water, and dry 
in the sawdust. 

Tin.— (a) Crystalliseil tin-plate has 
a variegated primrose ap|X5arance, pro- 
ducetl upon the surhice of tin-plate, 
by applying to it in a heated state some 
dilute nitro-muriatic acid for a few 
seconds, then washing it with water, 
drying, and coating it with lacquer. 
The figures are more or less diversified, 
according to the degree of heat, and 
relative dilution of the acid. Place 
the tin-plate, slightly heatetl, over a 
tub of water, and rub its surface with 
a sponge dipjMjd in a liquor composed 
of 4 pjvrts aquafortis, and 2 distilled 
water, holding 1 of common salt or 
sal ammoniac in solution. When the 
crystalline spangles seem to be tho- 
roughly brought out, the plate must 
lie immersed in water, washed either 
with a fetither or a little cotton, taking 
care not to rub oil' the film of tin that 
forms the faithering, forthwith dried 
with a low heat, and coated with a 
lacijuer varnish, otherwise it loses its 
lustre in the air. If the whole surface 
is not plunged at once in cold water, 
but is partially cooled by sprinkling 
water on it, the crystallisation will be 
finely variegated with large and small 
figures. Similar results will be ob- 
t^ed by blowing cold air through a 
pipe on the tinn^ surface, while it is 
just passing from the fused to the solid 
state. 

(6) To give crystalline appearance 
to tinned plates, take a sheet of tin, 
and cleanse it from edl grease by rub- 
bing over it 1 part of whiting and 1 
part of magnesia. Afterward place 
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the sheet of tin on a plate of iron in 
an um or muffle, and heat it to straw 
colour ; then di[) it into the following 


solution for one instant : — 

Water 14 lb. 

Nitric acid (chemically 

pure) 3 lb. 

Hydrochloric acid . . 4 lb. 

Bichromate of potash . 2 oz. 


Then wash in warm water made 
slightly alkaline by abiding 1 oz. of 
soda to 1 gal. of water. These sheets 
of tin can be made any colour — gold, 
crimson, green, etc. — by coating them 
with coloured lacquers. 

Zinc. — (a) Puscher employs acetate 
of lead for this purpose. On applying 
this substance, mixed with a minium 
preparation, a reddish-brown tinge is 
obtained. The cupola of the syna- 
gogue at Nuremberg was thus coloured, 
as an experiment, and to all appear- 
ance is yet unaffectecl by the weather. 
By adding other bases, lighter or 
darker tints of pey and yellow may 
be obtained, giving the zinc-work 
the appearance of carved stone. With 
a solution of chlorate of copper, the 
preparation turns the sheets of zinc 
black. (‘ Iron.’) 

(6) A beautiful and permanent dark 
or ^ht green coating, resembling 
enamd, can be applied to all kinds of 
zinc articles, especially those made of 
sheet zinc, in the following manner : 
5 oz. soda hyposulphite are dissolved 
in 60 oz. boil^ water, and the solu- 
tion is poured at once, in a fine stream, 
into 2| oz. strong sulphuric acid. The 
mflk of sulphur that separates will 
soon ball toother in lumps and settle. 
The hot liquid contcuning soda sul- 
phate and sulphuric acid is decanted, 
and the cleansed zinc is put into it. 
In a short time it will acquire a very 
brOliantlight-green coating of sulphide, 
and only ne^ to be washed and 
dried. By exposing it repeatedly and 
for a Ipnger time to this hot bath, the 
cqptmg grows thicker and the colour 
dwkor and more brilliant. The tem- 
perature must not fall below 145° F. 
(63° C.) ; when it does, the solution 


should be heated up to 190° F. (88° C.), 
to obtain a fine and brilliant deposit. 
By dipping these articles in dilute 
hydroclUoric acid, 1 of acid to 3 
of water, sulphuretted hydrogen is 
evolved, and this enamel-like coating 
loses its lustre, and gets lighter in 
colour. Aqueous solutions of aniline 
colours have little effect upon this 
dull surface, and none on the grey 
brilliant coating. The effect of mar- 
bling can l)e obtained by moistening the 
grey zinc and applying hydrochloric 
acid in spots viitli a sponge, then rins- 
ing it off, and while still wet flowing 
over it an acidified solution of copper 
sulphate, which pro<luces the appear- 
ance of bltick marble. As the zinc 
has generally a dull surface, it must 
receive a coat of copal varnish. If 1 J 
oz. chrome alum and 1 J oz. more smlv 
hyposulphite be added to the solution, 
the article will liave a brownish colour. 
(C. Puscher, ‘Ding. Pol. Jl.’) 

Brownings and Blacking Q-im- 
barrels. Brovming, — (a) Chloride 
of antimony has been much used for 
browning gun-barrels, is excellent in 
its operation, and has been called, in 
consequence, browning salt. It is 
mixed to a thin creamy consistence 
with olive-oil ; the iron is slightly 
heated, dressed evenly upon its surface 
with this mixture, and left until the 
requisite degree of browning is pro- 
duced. The sharpening of the chloride 
of antimony can 1)0 effected by oilding 
a little nitric acid to the paste of olive- 
oil and cliloride of antimony, so as to 
I hasten the operation. 

! (6) Aquafortis, J oz. ; sweet spirit of 

[ nitre, ^ oz. ; spirit of wine, 1 oz. ; blue 
vitriol, 2 oz.; tincture of chloride of 
iron, 1 oz. ; water, 40 oz. Dissolve the 
blue vitriol in the water, then add the 
other materials, and the water is 
warmed to dissolve the blue vitriol ; 
let it get cold before adding the other 
materials. The burnishing and mark- 
ing can be effected with the burnisher 
and scratch-brush. The polishing is 
best effected by rubbing with a piece 
of smooth, hard wood, ^led polishing 
wood. It is lastly vamisl^ with 
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shellac varnish, and again polished with of steel, f oz. ; or use the unmedicated 
the hard wood polisher. tincture of iron if the tincture of steel, 

Some prefer the tone of brown pro- cannot be obtained ; black brimstone, 
duced by blue vitriol, 1 oz.; sweet J oz.; blue vitriol, f oz.; corrosive 
spirit of nitre, 1 oz. ; water, 20 oz. sublimate, 1 oz, ; nitric acid, 1 dr. ; 

In any case, the surface of the iron copperas, \ oz. ; mix with lA pint 
must be well cleaned, and rendered rain water, and Iwttle for use. Tlusis 
quite bright; it is then freed from to be applied in the same manner as (a), 
grease by rubbing with wliiting and It causes the twist of the barrel to be 
water, or better, with powdered quick- visibleafter application, a quality which 
lime and water. The browning com- the other liquid does not possess, 
position is then placed on, and allowed (e) 1. Blue vitriol, 4 oz. ; tincture of 
to remain 24 hours. It is then muriate of iron, 2 oz.; water, 1 qt.; 
rubbed off with a stiff brush. If dissolve and add aquafortis and sweet 
not sufficiently browned, repeat the spirits of nitre, of each, 1 oz. 2. 
last process after browning. Clean the Blue vitriol and sweet spirits of nitre, 
surface well with hot water containing of each, 1 oz. ; aquafortis, J oz. ; water, 
a little soda or potash, and, lastly, with 1 pint. To used in the same man- 
boiling water, and dry it. The surf^e ner as (a). 

can be burnished and polished. (/) Wet a piece of rag with antimony 

Varnish with tinsmith’s lacquer, or cliloride, dip it into olive-oil, and rub 
with gum shellac, 2 oz. ; dragon’s the barrel over. In 48 hours it will 
blood, 3 dr. ; methylated spirits of be covered with a fine coat of rust, 
wine, 4 pints. The metal should be Remove this with a scratch-brush, and 
made hot l)efore applying this varnish, apply oil. 

and will jircsent an excellent appejir- Jiiacking.—2 oz. solution of nitric 
ance. If the varnish is not required acid, 4 oz. tincture of steel, 3 oz. 
to colour, but only to preserve the spirits of wine, 3 oz. sweet spirits of 
actual tint pnxluced on the metal sur- nitre, 1 oz. vitriol blue, pint rain- 
face by tlie browning fluid, leave out water. Scour the barrel smooth ; re- 
the dragon’s blood. move all grease with lime, then coat 

(c) Mix 16 parts of sweet spirit of with the mixture freely with a piece of 
nitre, 12 parts of a solution of sulphate sponge, but not so as to run about the 
of iron, a like quantity of butter of barrel. I>et stand in a cool place for 
antimony and 16 parts of sulphate of about 10 hours ; then remove Ui a w’arm 
copper. Let the mixture stand in a well- room, and let stand till dry, when the 
corked bottle in a moderately warm rust will fly off, and not be sticky or 
place for 24 hours, then add 500 {)arts streaky. The barrels are not dry, and 
of rain-water and put it away for use. must sbmd until quite dry, or the re- 
After the barrel lias been rubbed suit will be a red Iwirel, The scratch- 
witli emery paper and polished, wash ing must be done with lard, then boil 
it with freshlime-water, dry thoroughly, for about 10 minutes; take out and 
and then coat it over uniformly with wipe inside and out ; let stand till 
the al»ove mixture ; it is best to use a cool, then scratch to remove the dead 
tuft of cotton. Letitdry for 24 hours, rust; wipe with clean rag, then coat 
and then brush it with a scratch-brush, with the mixture lightly ; let stand till 
Repeat the coating and drying twice, dry. Scratch, boil, etc., as in first 
but in rubbing off for the last time use coat for 6 coats, when the barrels may 
leather moistened with dive-oil in be finished by oiling. If this process 
place of the scratch-brush, and rub be carried out, the barrels will be as 
until a beautiful lustre is produced, then black as soot. The furniture sliould 
let it dry for 12 hours and repeat the be polished as bright as possible, and 
polisliing with sweet oil. blued in the second blue, which will 

id) Spirits of nitre, jf oz.; tincture be what gunsmitlis call “blacking.” 
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oZaO SiLVEBING, ETC.) 

The old method of silvering glass, 
sometimes called the amalgaiuation 
method, scarcely needs description 
here, as it is not now practised. Its 
great drawback was the time taken 
(3 to 4 weeks for one piece of glass), 
otherwise the result has been satis- 
factory, and the process is a cheap and 
simple one. 

The following is a description of 
this method. A sheet of tin-foil, a 
little larger than the glass to be 
silvered, is spread out on a silvering- 
table, made smooth by a brush being 
passed over it, then coated with mer- 
cury (quicksilver) by means of a brush. 
When the surface is uniformly coated, 
more quicksilver is added so as to 
make a depth of ^ in. to ^ in. on the 
foil. The coating of oxide that appears 
is removed with a wooden tool, leaving 
a brilliant surface. The piece of glass 
is pushed slowly forward from the side 
with the long edge forward, and just 
dipping below the surface of the mer- 
cury to exclude the air. This ensures 
contact between the glass and metal, 
producing a brilliant surface. The 
plate is now practically floating on a 
bed of quicksilver. The next thing to 
do is to carefully load the glass with 
weights, and then tilt the table a 
little, say 10° to 12°, and so cause 
excess mercUiy to flow away. Day 
by day the mirror is tilted a little 
more until it is upright. In the course 
of 3 or 4 weeks the glass has a dry, 
permanent coating of tin amalgam. 
The method has objections besides the 
time taken ; the vapour of mercury is 
poisonous, the loa^g of the glass, 
unless very nicely done, occasionally 
results in a fracture. The coating, 
too, is liable to crystallisation, and is 
rather easily damaged, 

•i^he following methods are quicker 
an3 based on the use of nitrate of 
filvw. 

Silvering Solutions. — (a) Dissolve 


120 gr. of silver nitrate in 2 oz. dis- 
tilled water, and pour this solution 
quickly into a boiling solution of 
96 gr. of Rochelle salt in about 2 oz. 
of water. When cool, filter and make 
up to 24 fl. oz. with distilled water. 
Now make a separate solution of 
120 gr. of silver nitrate in 2 oz. of 
distilled water, and add ammonia 
until the precipitate is nearly re-dis- 
solved. Make up to 24 fl. oz. with 
distilled water. For use mix etjual 
quantities of these two solutions just 
before the silvering is to be done. 

(ft) Dissolve 96 gr. of silver nitrate 
in 2 oz. distilled water, and add am- 
monia until the precipitate is nearly 
dissolved ; filter and make up to 24 fl. 
dr. with distilled water. Now make 
: a separate solution of 24 gr. of Rochelle 
* salt in 2 oz. distilled water ; boil this, 

I and wliile boiling add 4 gr. of nitrate 
j of silver previously dissolved in 2 dr. 
of w'ater. When cool, filter and make 
I up to 24 fl. dr. For use mix equal 
' quantities of the two solutions just 
before the silvering is to be done. 

I Silvering Glass. — (c) 10 gr. ’pure 
silver nitrate to 1 oz. ^stilled water ; 
add carefully, drop by drop, strong 
ammonia, until the brown precipitate 
is redissolved. When adding the am- 
monia, keep stirring with a glass ral. 
In another bottle make a solution of 
10 gr. pure crystallised Rochelle salt 
to 1 oz. distilled water; then, when 
you liave all ready, pour on sufficient 
to cover all the glass, using two-thirds 
of the silver solution, and one-third of 
the Ihxjhelle salt. The mirror can be 
prepared well by cleaning it with a 
little wet rouge, and polished dry with 
a wash-leather ; then warm the glass 
before the fire, or by letting it lie in 
the sun, to about 70-80° F. Pour on 
the solution as described above, and 
let it stand in the warm sunshine 
hour. When silvered, pour on it some 
clean soft or distilled water, and, while 
still wet, wipe it very gently all over 
with a little soft wadding, wet ; this 
will take ofiT all the roughness, ao that 
it will take but little rubbing with the 
rouge leather to polish it. '^en per- 
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fectly dry, it is easily rubbed up to an 
exquisite polish. 

(rf) Chca'p Loohing-Glasm , — Place 
a sheet of glass, previously washed 
clean with water, on a table, and rub 
the whole surface with a rubber of 
cotton, wetted with distilled water, 
and afterwards with a solution of 
Rochelle salts in distilled water, 1 of 
salt to 200 of water. Then take a 
solution, previously prepared by add- 
ing silver nitrate to ammonia of com- 
merce ; the silver l)eing gradually 
added until a brown precipitate com- 
mences to be protluced ; the solution 
is then filteretl. For each square yard 
of glass take as much of the above 
solution as contains 20 grm. (about 
309 gr.) silver, and to this atld as much 
of a solution of Rochelle salt a.s con- 
tains 14 grm. salt, and the strength 
of the latter solution should be so ad- 
justed to tliat of the silver solution 
tliat the total weight of the mixture 
above mentioned may 60 grm. In 
a minute or two after the mixture is 
made it Incomes turbid, and it is then 
immetliately to l)e |K)ure(l over the 
surface of the glivss, which lias previ- 
ously been placed on a perfectly hori- 
zontal table, but the plate is blocked 
up at one end, to give it an inclination 
about 1 in 40 ; the liquid is then poured 
on in such a manner os to distribute 
it over the whole surface without 
allowing it to escape at the edges. 
When this is effected, the plate is 
placed in a horizontal position at a 
temperature of about 68'^F. The 
silver will begin to appear in about 
2 minutes, and in 20-30 minutes suffi- 
cient silver will be deposited. The 
mixture is then poured off the plate, 
and tlifi silver it contains is afterwards 
recovered. The surface is then washed 
four or five times, and the plate is set 
up to diy. When dry, the plate is 
vomiidiea^, by pouring over it a varnish 
composed by gum dammar, 20 parts ; 
asphalt or bitumen, 5 ; gutta-percha, 
5 ; and benzine, 75. This varnish will 
set hard on the glass, and the plate is 
then ready for use. 

(c) The following is a successful 


method for the inexperienced, and pro- 
duces a fixed hard film of gooti density. 
(Jet three open glass jars or tumblers 
tmd chemically cleanse them with 
nitric acid. Dissolve 180 gr. of 
nitrate of silver in 3 oz. of distilled 
water in one of the tumblers. (When 
dissolved take J oz. of this solution, 
and put it aside in another jar or bottle, 
this also being chemically clean.) In 
another of the tumblers dissolve 160 
grm. of caustic potash (pure by alco- 
hol) in 2J oz. distilled water.* In 
the third tumbler dissolve 75 gr. of 
chemically pure glucose in 2J oz. of 
water. Now take the first tumbler 
with the silver solution in it and drop 
some pure ammonia into it until the 
solution l)ecomo8 a muddy -brown 
colour. Continue dropping the am- 
monia until the solution becomes clear 
again and looks as it was tefore the 
ammonia was atlded. Now take the 
separate J oz. of silver solution, and 
drop some of this in the ammoniated 
solution drop by drop the 8»ime as the 
ammonia was a<lded. This will make 
the solution muddy again, more yellow 
tlian brown. Use care with the silver 
solution, as any spilled on the liands 
will remove the skin. Now add the 
potash solution, and the mixture will 
go blackish. After this continue 
dropping ammonia in, stirring with a 
glass rod all the time, until the solu- 
tion liegins to clear again. It will not 
get as clear as before as there will be 
nuinlierless black particles. Filter the 
solution by pouring it through a funnel 
in wliich is a plug of cotton wool or a 
filter paper. Now add more of the 
spare silver solution, drop by drop, 
stirring all the time, until a very faint 
precipitate again occurs, then immedi- 
ately stop dropping the solution. Pre- 
pare the silvering dish, set it level and 
pour the solution in. Add sufficient dis- 
tilled water to make it the right height 
I in the dish. Pour the glucose solution 
I in, and stir together. Immerse the 
I surface of the mirror glass gently, 

! holding it slanting as it is lowered in 

I • Ordinary water must never be used in 
Msilvering; It must always be distilled water. 
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80 that air>bubbles will not be held 
under. By the time the glass is in 
position the solution will be a pale 
reddish purple colour, and will grow 
darker. A fine deposit of silver will 
soon come, and will be complete in 
from 10 to 20 minutes. Well wash 
the mirror with water, and place 
on edge to dry. The film can be 
polished with fine wash-leather over a 
jmd of cotton- wool for about 15 
minutes. The polishing must be 
gently done. 

(/) Drayton’s process. — (This may 
be considered as the earliest of the 
nitrate of silver methods. ) A mixture 
is made of 1 oz. cojirsely pulverised 
silver nitrate, J oz. spirits of hartshorn 
and 2 oz. water, which, after standing 
for 24 hours, is filtered, the deposit 
upon the filter, which is silver, l^ing 
preserved, and an addition is made 
thereto of 3 oz. spirits of wine, at 60° 
above proof, or naphtha ; 20-30 drops 
oil of cassia are then added ; and, after 
remaining for about 6 hours longer, 
the solution is ready for use. The 
glass to be silvered with this solution 
must have a clean and polished surface; 
it is to be placed in a horizontal posi- 
tion, and a wall of putty or other suit- 
able material is formed around it, so 
that the solution may cover the surface 
of the glass to the depth of in. 
After tlie solution has l)een poured on 
the glass, 6-12 drops of a mixture of 
oil of cloves and spirits of wine in the 
proportion of 1 part, by measure, oil 
of cloves to. 3 of sjarits of wine, are 
dropped into it at difierent places ; or 
the diluted oil of cloves may be raixetl 
with the solution before it is poured 
upon the glass ; the more oil of cloves 
used, the more rapid will be the depo- 
sition of the silver ; but the operation 
should occupy about 2 hours. When 
the required deposit has l)een obtained, 
the solution is poured off, and as soon 
as the silver on the glass is perfectly 
dry, it is varnished with a composition 
formed by melting together equal 
qufmtitiles of beeswax and tallow. 
The solution, after being poured off, is 
allowed to stand for 3-4 days in a close 


I vessel, as it still contains silver, and 
may be again employed after filtration 
and the addition of a sufficient quan- 
tity of fresh ingredients to supply the 
place of those which have been used. 
About 18 gr. silver nitrate are used 
for each square foot of glass ; but the 
quantity of spirit varies somewhat, as 
its evaporation depends upon the tem- 
perature of the atmosphere, and the 
duration of the process. By the 
addition of a small quantity of oil of 
carraway or thyme, the colour of the 
silver may be varied. The oil of cassia 
purchased of different manufacturers 
varies in quality ; therefore on being 
mixed with solution it must be filtered 
previous to use. 

(g) On the whole, the Rochelle salt 
process is the most certain, as well as 
the simplest. The two solutions are 
made thus : Solution A— silver ni- 
trate in crystals, 10 gr. ; distilled 
water, 1 oz. Dissolve the crystals in 
the water, then add liquid ammonia 
drop by drop, until the grey precipi- 
tate is just re-dissolved. A few drops 
more of the silver solution are added, 

I until there is a slight permanent pre- 
I cipitate, wliich does not re-dissolve. 
Tills solution is now filtered, and, if 
I not required for immediate use, will 
! keep for years. Perfect films have 
been produced with solution made 
nearly twenty years before. Solution 
B — Rochelle salt (potassio-tartrate of 
soda) dissolved in distilled water. In 
the original formula it was specified 
that crj'stals must be used, and the 
strength was 10 gr. to the oz. ; but 
crystids of Rochelle salt arc not easy 
to get, and I used to dissolve some of 
the ordinary powdered variety in water 
and recrystallise it; but I am now 
using 25 gr. of the powder instead, 
with perfect success and much less 
trouble. This solution does not keep 
more than a few days. The glass to 
be silvered is cleaned in the usual way 
with pure nitric acid— some of the 
acid being poured on its surface and 
well spread with a brush or mop made 
by tying some calico round the end of 
a rod or strip of glass, using plenty of 
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acid, and washing it off with a good 
stream of water from a tap, finishing 
with distilled water, and laying the 
glass face downwards in a dish of dis- 
tilled water until everytliing else is 
reiidy. The dish in which the glass is 
to Ixj silvered should l)e thoroughly 
cleaned and rinsed with distilled water, 
and should allow the mirror to lie face 
downwards with a depth of at least 
\ in. between it and the bottom of the 
dish. The mirror may be supported 
on two small blocks of glass cemented 
by shellac to the Ixjttom of the dish at 
the extremities of diameter, or the 
mirror may have a block of wood fixed 
on its back by pitch, and be suspended 
by strings. This sliouhl lie done before 
cleaning, and the necesstvry quantity 
of bath solution ascertained. When 
all is ready ec]ual [larts of silver am- 
monio-nitrate (solution A), of Rochelle 
salt (solution B), and of distilled water 
are token and mixed together, and the 
cleaned mirror is immersed in it. In 
a few minutes the solution will turn 
brown, then nearly black, and a silver 
film will be seen to form on the glass 
surface, and gnulually sprejid over it. 
Tlus takes place more rapidly if the 
solutions and mirror are all warmed to 
about F., when the pixxiess will be 
completed in a few minutes ; but with 
cold solutions, and leaving all at rest 
all night, you may get good, dense, 
brilliant films. When the silvering is 
completed, the ghiss is well washed 
with plenty of water, finishing with 
distilled water, and set on edge to dry, 
after which it is gently polislied \vith 
wash-leather, and a little very fine 
rouge. (A. W. Blacklock.) 

(Ji) Some additional liints which ex- 
perience has shown to be necessary for 
complete success are as follows ; — 

One of the most essential prelimin- 
aries is to see tliat the mirror to be 
silvered is chemically clean. When 
pitching on the block for suspension in 
the silver fluid, in spite of every care, 
the front surface of the mirror is very 
liable to be stained by pitcli on the 
fingers, or pirticles touching the glass, 
and no amount of wasliing by water, 


or even nitric acid, will thoroughly re- 
move the stains. The mirror will be 
spotted and speckled, when silvered, 
and the failure disheartening. To 
avoid this, first sponge the surface to 
be silvered, and the edges of the mirror, 
with turpentine, then wash well with 
soap and water under a flowing tap, 
and, finally, sponge the surface with a 
solution of nitric acid, washing after- 
wards with pure water till every trace 
of acid is removed. The mirror will 
tlien be chemically clean. 

Another fruitful source of failure 
arises from water dripping from the 
Ifflck and sides of the mirror into the 
silvering solution. To prevent this, 
when the mirror is chemically cleaned, 
place it at once, face downwards, into 
a dish of distilled water, which contains 
just so much as w'ill completely cover 
the surface of the mirror, and come up 
one-third of its depth. Here leave it 
till the silvering solution is mixed, and 
everything is reiuly for immersion. 

By this time the l)ack of the mirror 
is dry, and so much of the edge as will, 
when the mim>r is immersed, l)e above 
the solution. Thus the dripping will 
!« avoided, and the mirror will take 
the silvering, pure and clean, all round 
the edges, as well as in the central 
zones. 

Transfer themiri'or from thedistilleil 
water as quickly as possible, taking care 
that it sinks to tlie proper depth in the 
silvering solution, and equally all 
round. 

With resiKKtt to the strength of the 
solution in winter, it is lietter to make 
it (as far as silver is concerned) a little 
stronger than that given in the formula, 
and also, in cold weather, it will often 
take a much longer time than an hour 
to produce a satisfactory result. If 
token out too soon, in cold weather, 
the coating will be so thin that it can- 
not be polished. 

Have a large jug of water ready at 
hand,and wash immediately on removal 
j from the solution; then under a top for 
, ^ hour. If the process lias been, as it 
’ ought to lie, successful, the mirror may 
be polislied, after 3-4 hours’ drying in 
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a warm room; but it is better to defer 
the polishing till the next day to se- 
eure perfect dryness and firmness. (S. 
Mills.) 

(i) Brashear’s process. — (1) The most 
imi>ortant thing is the sugar solution 
forming the reducing agent. This 
greatly improves by keeping — asolution 
that has l«en made some months l)eing 
much more effective than a newly -made 
one. It is convenient to have always 
some Winchester quarts of it in stock 
for use. I have, for convenience, varietl 
liis proportions slightly, and thus give 
them, 08 I have found them work so 
well. For the sugar solution I add to 
10 per cent, of loaf sugar, in distilled 
water, 10 i>er cent, alcohol and J jKjr 
cent, nitric acid. Solutions of 10 i^er 
cent, silver nitrate and of caustic potash 
are separately i)repared, the latter one 
as wanted. These, with sufficient am- 
monia and a very dilute solution of 
silver nitrate, and also a similar very 
dilute one of ammonia, are pre[mred, 
the latter in order to ohbwn that pale 
brown colour of the ammoniatcd solu- 
tion of silver nitrate that is absolutely 
necessary to have before adding the re- 
ducing agent. 

Having selected a suitable dish to 
contain the liquid, in which the mirror 
can be placed face downwards with 
about |-J in. of liquid underneath, 
find on the basis of 1 of silver-nitrate 
solution to 4 of the total required 
liquid the amount of silver solution 
needed ; to this a<ld ammonia till the 
first formed . precipitate is dissolved, 
then add one half of this quantity of 
the potash solution (this is a variation 
from Mr. Brashear’s formula that I 
have found works well), and again add 
ammonia till the mixed solution is 
quite clear, taking care to put in only 
sufficient ammonia for that purpose ; 
then add the weak solution of silver 
nitrate till a clear brown colour is ob- 
teuned; should this become a dark 
brown, some of the weak solution will 
bring it to a pale brown colour, which 
mufit persist if the solution is left 
standing some time. 

The mirror, |»reviously cleaned with 


nitric acid and distilled water, and sus- 
pendetl in the dish in distilled water of 
sufficient amount to make up on addi- 
tion of the solutions the total liquid 
required, is lifted out, and the prepared 
solutions are mixed vnth the distilled 
water and an amount of the reducing 
solution eiiual to about one half that 
of the silver nitrate solution, more or 
less, as the temperature is under or 
over 60°F. ; as soon as all is intimately 
mixed, the mirror is immersed with 
one movement, beginning by dipping 
the edge first and lowering so as to pre- 
vent any air-bubbles forming under the 
glass. In 3-5 minutes the silver 
begins to form on the mirror, the solu- 
tion changing from pink to dark brown 
or black ; the film thickens quickly and 
in 25-30 minutes sufficient silver is de- 
posited. The mirror can then be 
washed and put to soak in distilled 
water for a few hours, then taken out 
and dried and polished in the usual 
way, that is, with a soft pad of clean 
cliainois, and going all over tlio miiror 
with light strokes till the bloom is all 
removed and a fair polish is obtained, 
finishing with a very little of the finest 
washecl rouge, quite dry, lightly dusted 
on the pad ; it is very important to 
well consolidate the film of silver by 
the unrouged pad l>eforo using any 
polislung powder. 

It is a very good plan for any one 
who is not in the Iwbit of silvering, or 
to whom the process is strange, to try 
tlie proportions of tlie solutions on 
some small pieces of glass till a satis- 
fjictory proportion for the temperature 
(for that is the chief factor in varying 
the amount of reducing solution neces- 
sary) of the room in wWch he is work- 
ing. The most important thing (after 
the solutions) is the proper cleansing 
of the glass, for on the projier prepara- 
tion of the surface of the glass a very 
great deal depends. 

As already stated, this process is 
used when the glass to be silvered can 
be suspended in the liquid : it is not 
suitable when we attempt to silver 
surfaces face upwartls. The mud 
formed settles down and prevents any 
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proper deposition of silver ; this was a 
source of considerable trouble, when it 
was required to silver the 3-ft. mirror, 
and a pneumatic arrangement was 
eventually made to hold the mirror by 
the back, so tliat it could be silvered 
face downwards, and up to tliat size 
the silvering could lie managed. 

The great size of the fi-ft. mirror 
and its enormous weight (over half a 
ton without the cell) made it danger- 
ous to susyierul it, and the question of 
silvering became a serious one. In 
making experiments, in order to get 
rid of the mud formed in the process 
last mentioned, it was found that by 
leaving out the potash the silver was 
deposited from a nearly clear liquid 
and no mud was formed, and the first 
5-ft. mirror was very successfully sil- 
vered in tliis manner. The solutions 
of silver and sugar are used in the 
same proportions without potash, but 
it is found advisable to use a stronger 
total mixture. For subsequent sil- 
vering of the 5-ft. mirror the Rochelle 
salt process has lieeu used, and this for 
the deposition of the silver on a surface 
face up seems to be tlie best, using if 
necessary two or more applications. 

In preparing a large mirror for sil- 
vering in this manner it is necessary 
to form it into a dish by using a liaiid 
of paraffined brown paper round the 
edge, standing up an inch or more all 
round, and mounting the mirror on a 
swinging support so that it can be 
tipp^ up to throw off the water or 
spent solutions; in the case of the 
5-ft. mirror, when mounted on this 
machine, this tipping up could be done 
by the same arrangement used for 
placing the mirror vertical for testing. 

The proportions of solutions used 
for the 5-ft. were for each application 
3000 c.c. silver solution ammoniated as 
already described, and 500 c.c. Rochelle 
salt solution, with about 29,000 c.c. 
distiUed water ; this remain^ on the 
mirror 28 minutes ; another similar 
application was left on for 30 minutes ; 
alter thorough washing, distilled water 
Was left on for some hours, and the 
film was dried and polished. 


A very fine film of silver was depo- 
sited on a 5-ft. mirror, using one ap- 
plication only of 4000 c.c. silver solu- 
tion and 750 c.c. Rochelle salt solution 
— this after one year was found to be 
in a very good state indeed ; tins was 
on the first mirror which, from some 
defect in the glass could not be made 
into a good mirror. The disc of glass 
was returned to the makers to bo re- 
placed by anotlier. I took this oppor- 
tunity of removing and collecting the 
whole of the silver by dissolving it in 
nitric acid. Tlie assay of the deposit 
gives a total weight of 26*5 gr. silver 
on a surface of 2800 sq. in. ; in actual 
weight somewhere between that of a 
threepenny and fourpenny piece, not 
a large amount of the 400 grm. of the 
silver nitrate used in depositing the 
film. The actual waste need not be 
veiy much, as the silver chloride can 
be easily deposited by the addition of 
common salt to the spent solutions, 
and the silver thus recovered. 

It will be seen that the various pro- 
cesses all have the ammoniated solu- 
tion of silver nitrate, and only differ 
in the reducing agent. The prepara- 
tion of this solution, in order to get 
the pale brown colour already spoken 
of, demands some care. If the solu- 
tion is too strong, on the addition of 
ammonia, a very flocculent deposit is 
formed, difficult of re-solution. If 
after the solution is cleared by the 
addition of ammonia, a strong solution 
of silver nitrate is ^ded to get this 
colour, this flocculent deposit occurs ; 
but if the weak solution advised be 
used, there is no difficulty in getting 
the proper colour free from any depoat. 
This is important. A word of caution 
may not be out of place concerning 
the production sometimes of a fulmi- 
nate of silver, rect^ised by its dwk 
grey metallic lustre. This is extremely 
liable to explode with great violence 
on the contact of almost anything ; 
a few drops of virater once sufficed to 
explode some in a beaker and blew it 
to fragments. By using moderately 
dilute solutions this danger is obviated. 
My own ezperieuoe is not singular in 
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this respect, for Mr. Brashcar relates 
a similar (xjcurrence. 

The silver film is not always of the 
same quality, and experiments are 
needed to get more information as to 
what determines the greater density 
and coherence of some films overothers. 

I have had surfaces of glass silvered 
experimentally where the film would 
not wash ofif with any amount of wet 
rubbing, these mostly on surfaces that 
had been silvered many times. Pro- 
bably the glass in this wise wtis in the 
best state to receive the new deposit ; 
certainly the condition of the surface 
does affect the coherence of the silver 
as well as the amount of the deposit, 
as judged by the way in wliich cerUin 
parts on a mirror tliat lias lieeti in- 
completely cleaned show tliat the de- 
position has l)egun long before other 
parts, necessarily resulting in an un- 
e<]ual thickness of film. With the 
most careful cleaning of a mirror I 
liave often found tluxt the first appli- 
cation did not succeed, but the second 
on the surface just cleaned off with 
nitric aci<l w<is all right. The nature 
of the liquid other than distilled water 
last in contact with the surface of the 
mirror seems to be the determining 
thing. (Common.) 

A mirror for optical use should be 
silvered face dowii^ and not face up, I 
as the looking-glass people do. The 
following is the method. Standard ' 
solutions of any quantity to the pro- 
portions of i oz. distilled water to 
60 gr. of nitrate of silver and potash 
pure by alcohol, 50 gr. to | oz. dis- 
tilled water. These are to 1^ kept in 
separate bottles, with glass stoppers. 
Dissolve 1 lb. at a time, as they keep 
as long as you like. Keep in the dark 
and cool, and in white bottles. Re- 
ducing solution, 840 gr. of ordinary 
white loaf -si^ar in distilled water, add 
J dr. of good nitric acid (or about 
^5 gr. by weight if it is pure), add 
3 oz. of rectifl^ spirits oi wine, make 
up to 26 oz. This must be some days 
. old*\before psing — ttie older the better, 
and will keep well, if well corked. 
These are in equal quantities of 


each. The rule as to strength is that 
for every quart the bath re^juires, use 
not less thjin 100 gr. of silver. That 
is, for a 6 in. , say, a bath of a quart 
is usually needed, so that there is 1 in. 
of fluid under the face of the mirror, 
and to come up the edge, siiy, | in. 
Thus, take an ounce each of the silver 
and pohwih, and 1 oz. of the reducing 
solution, and so on in pro|X)rtion. If 
the glass is a large one, more than 1 in. 
of iluid is needed to enable the mirror 
to be lowered one edge first to exclude 
bubbles. Dip the mirror in at an 
angle, say, of about 20'^, when the first 
or lower edgC touches the flui<l. 

To prepare the mirri»r for silvering, 
dissolve in a pliial a piece of rosin in 
turpentine ; with this smear the Ijack 
of mirror for about two- thirds of its 
diameter, dab it with the finger till it 
will not stick to finger. Have a strip 
of wood really, anil a block of the 
necessary thickness screwed into this 
(so tliat the glass is in the dish the 
required depth), and alxiut two-tliirds 
the size of glass— it may be round or 
sejuare. Melt pitch in a laille or sauce- 
pan and pour onriiack of glass a little 
larger than the block, about ^ in. thick, 
press down the block on it. When 
cold pour a few drops of nitric acsid 
and as much water, with a mass of 
cotton-wool tied on a glass stirring 
rod, to bo had of the chemists, clean 
the face, not letting the acid run down 
the etlge if possible, as, if edge is rough, 
it takes a lot of washing and rubbing 
to get clear of all traces of the acid, 
and it will spoil thfe film at the edge. 
Wash off the acid, and use a drop or 
two of the potash solution on the sur- 
face, and a little water. Again wash 
off with plenty of water (ordinary 
water), and well wash and rub with a 
handful of cotton-wool the edge, 
squeezing out the water many times, 
filling it again, and making sure no trace 
of acid is on the edge. Suspend in any 
dish with water till the bath is ready. 

Mixing the solutions : Into the 
amount of silver solution you intend 
using, drop ammonia liquid of 0*880 
strei^h till the solution becomesclear. 
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Pour into it two-thirds of the quantity 
of potash solution ; it will again turn 
turbid ; quickly clear again by drop- 
ping in ammonia. When it begins to 
get clcjir go steady, and just clear it 
of particles. Should it {wrsist in re- 
maining slightly coloured, as it will if j 
you are long about clejiring the pot, 
don’t go on adding same. So long as | 
the particks are gone, now add the 
rest of the potash solution. It will 
probibly not turn turbid agjiin if you 
have managed it well. This is a most 
imiwrtant pjirt of preparing the solu- 
tions, and it is all the better if it re- 
mains clwir, and it will now take very 
few drops of the silver solution added 
to produce the slightly turbifl, coloured 
condition wliich will not tlissolve after 
several minutes’ stirring, which means 
there is a slight excess of undissolved 
silver, and this shows there is not an 
excess of ammonia, an<l this is desir- 
able and is now ready thus far. Put 
to these mixed solutions of silver and 
potash, about two-thirds of the total 
quantity of water of the bith,. and now 
get the sugar solution and make it the 
other thir^ — that is, if the bjtal quan- 
tity of the bath is previously found 
must be, say, 3 pt., make up the silver 
and popish mixture to 2 pt., and of 
the sugar solution make 1 pt. These 
are added together in the silvering- 
dish, and stirred with a glass rod. 
Let all bubbles be got rid of before 
putting in the mirror. N ow lift mirror 
out of the other water, pour on a little 
distilled water, let it run off after 
mopping it about on the surface, tilt 
mirror and wipe the edge and back so 
that no water will drain down its edge 
into the bath. Dip the mirror down 
one edge first, and gently, though 
pretty quickly, bring down the other 
rt, and any bubbles will be , pressed 
fore the advancing surface and go 
but at edge. If you allow water to 
remab on the edge or back of glass, 
it will run off as you put it in and 
bstuse bubbles. It is best to silver in a 
moderate temperature — 60° F. is a good 
obe. In cold air it works very slowly, 
it is intended to silver in a warm 


room, and the water and solutions are 
kept in a cold place, bring them all 
into the warmer room the night Ijefore. 
Then, perliaps, the washing water may 
be colder th^ the distilled water and 
the solutions. In that case make the 
water in which the mirror is suspended 
while getting ready a little warmer 
than the room. Wash with water a 
little colder rather than warmer than 
the bath ; water warmer than bath, or 
mirror will dew it. Dry film by 
pressing several tliicknesses of clean 
blotting-paper on it. Don’t let paper 
move wliile on, then fan the surface, 
and it will l)e dry in a few minutes. 
Let the edge dry before polishing. 
Take out mirror when the bath is clear 
enough for you to see the edge of 
mirror as far a.s it is in the bath. No 
hurt to the silver if in longer than 
need, except that the silver gets 
whitened by the potash, and takes a 
little more time to polish. On add- 
ing the sugar the mixture Ijegins to 
turn dark, and gets quite inky. As 
soon Jis the action is over, and silver 
all liberated and divided between the 
dish and the mirror, the bath begins 
to clear, and in time would become 
quite clear. Sometimes it will remain 
dark for a long time ; but the above 
rule is the guide to take it out. For 
polishing, i]^e a pad of wash-leather, 
brush it to remove any lime or grit, 
tie a lump of cotton-wool to form the 
I pad, rub over its face the finest jewel- 
ler’s rouge, and dust as much as you 
can out again, so that the pa<l is merely 
soiled while not charged with rouge. 
This will polish very many mirrors 
without recharging with rouge. First 
brush over the surface with a handful 
of clean cotton-wool before polishing, 
as also after. 

There is no difficulty in getting the 
chemical good except the potash ; but 
any chemist can get it for you from 
the makers. It must be pure by 
alcohol ; if it turns any colour when 
dissolved it is no good ; if it turns 
pale yellow, it is useless. The film 
will 1^ thin and rotten, and will most 
likely come off while washing. 
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By just scraping away the pitch at 
one spot, and placing the point of a 
chisel between glass and the wood, 
and a tap on its end with a hammer, 
the block will fly off. If the glass is 
pitched to the strip of wood itself, 
there being no block, a tap on the end 
of the strip will separate the wood and 
the glass. Hold the glass on its edge, 
and scrape off pitch with a chisel. 

(‘ English Mechanic.’) 

{j) Professor Palmieri has devised a 
process for silvering ghiss by means of 
a reducing action on the salts of silver, 
which is said to have the advantage of 
producing a very brilliant metallic de- 
posit. When into an ammoniacal so- 
lution of silver nitrate is poured, first 
a little caustic potash, and then a few 
drops of glycerine, the re- 
duction beginsatonce ; and 
this action is accelerated 
if ether or alcohol be added 
to the mixture. A mode- 
rate heat and darkness are 
said to increase the brilli- 
ancv of the precipitate, and 
darkness also favours the 
adhesion of the deposit to 
the mirror. 

(jfc) Solution 1. Silver 
ni^te, 1 oz. ; water, 10 oz. 

Solution 2. Caustic potash, 

1 oz.; water, 10 oz. Solu- 
tion 3. Glucose, i oz. ; 
water, 10 oz. 

The above quantities are 
those estimated for 250 
sq. in. of surface. Add 
ammonia to solution No. 1 till the tur- 
bidity first produced is just cleared. 
Now add No. 2 solution, and again 
ammonia to clear ; then a little solu- 
tion, drop by drop, till the appear- ! 
ance is dedd^y turlnd again. Then 
add No. 3 solution, and apply to the 
clean glass surface. A film was ob- 
tained in 43 minutes at a temperature 
of 56*^ F. The plate of glass was rathw 
large: 37 in. du^eterand 4} in. thick, 
tmd weired 4 cwt. (A. A. Common.) 

.(I) Silvering Solution.~In 1 oz. dis- 
tiltei or pure rain water, dissolve 48 
gr. crystadlised silver nitrate. Pre- 


cipitate by adding strongest water of 
ammonia, and continue to add the am- 
monia drop by drop, stirring the solu- 
tion with a glass rod, until the brown 
precipitate is nearly, but not quite, re- 
dissolved. Filter, and add distilled 
water to make 12 fl. dr. 

Reducing Solution. — Dissolve in 1 oz. 
distilleii or very clean rain water, 12 
gr. potassium and sodium tartrate 
(Rochelle or Seignette salts). Boil in 
a flask, and wl^e boiling add 2 gr. 
crystallised silver nitrate dissolved in 
1 dr. water. Continue the boiling 
5-6 minutes. Let cool, filter, and add 
distilled water to make 12 fl. dr. 

To Silver. — For a mirror 1 J-IJ in. 
diameter, take an ordinary 2 oz. gradu- 
ated gW ; procure a piece of thin 

A 


wood (cigar box will do) long enough 
to go across the top of it, and through 
the centre of the wood thrust, as 
shown in Fig. 41, a wire 7-8 in. long. 
After cleansing the glass to be silvers 
by immersing it in strong nitric amd, 
washing in hquor potassse, and thor- 
oughly rinsing with distilled vrater, 
with a bit of sealing wax attach one 
end of the wire to its face, as in 
41. If the glass has had mercurial 
amalgam on it, it will probably be ne- 
cessary to clean the b^ with rouM. 
On having this surface perfect, 
chemically clean, depends in a great 



Fig. 41. 
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measure the success of the opera- 
tion. 

Having attached the glass to the 
wire, lay the strip across the graduate, 
move the glass disc downwards untU 
it nearly, but not quite, touches the 
sides of the graduate all round, taking 
care that its edges shall be as nearly 
level as possible. Having ascertained 
the height in the graduate at which ! 
the disc should stand, bend or clamp ; 
the wire so that it cannot slip. In the | 
ordinary American gnwluate, with a ' 
mirror 1| in. diameter, this will be at 
the 6 dr. mark, nearly as may be. 
Remove the glass and pour into the 
graduate enough of equivl quantities of 
the two solutions to iUl the gi*aduate 
exactly to the previously ascertained 
level. Stir the solutions so that they 
will lieconie thoroughly mixed, and re- 
place tlie disc to be silvered, taking 
great care tliat the surface to l)e sil- 
vered shall come in contact with the 
silvering fluid exactly at all |X)intH. 
The disc should l)e rinsed carefully 
before replacing, and should Ixi put in 
while wot. Great care should be taken 
that no air-bubbles remain on the sur- 
face of the solution, or between it and 
the surface to be silvered. 

Now set the graduate in the sun for 
a few minutes, the weather 1x3 warm, 
or by the fire, if it Ije cold, as a tem- 
perature of 113'’-122° F. is not condu- 
cive to the rapid dejxjsition of a brilliant, 
firm, and even film of silver. Tlie 
fluid in the sunlight soon becomes 
inky black, gradually clearing as the 
silver is reduced, until when exhausted 
it is perfectly clear. The mirror 
should be removed before tliis point is 
reached, as a process of bleaching sets 
up if left after the fluid is exhausted. 
From 20-80 minutes, according to the 
weath3r, purity of chemicals, etc., is 
required for the entire process. 

When the mirror is removed from 
the hath, it should be carefully rinsed 
with distilled water from the wash 
bottle, and laid on its e \ge on blotting 
paper to dry. When perfectly dry, 
the back should be varnished with some 
elastic varnish and allowed to dry. 
3 


The wire and sealing-wax can now be 
removed from the face, and the glass 
cleaned with a little pledget of cotton 
and a minute drop of nitric acid, taking 
great care that the acid does not get to 
the edges or under the varnish. Rinse, 
diy, and the mirror is finished. 

The light reflected from a mirror 
made thus has somewhat of a yellow- 
ish tinge, hut photometric experiments 
show that 25-30 per cent, more light 
is reflected than from the old mercunal 
mirrors. (Dr. James.) 

(r/i) Large Mirrors for Photography. 
Dissolve 160 gr. silver nitrate in 6 oz. 
distilled water, and to this add am- 
monia, drop by drop, until the precipi- 
tate at first tlirown down is redi^lv^. 
Now, having made a solution of caustic 
potash, in the proportion of 2J oz. to 
50 oz. water, add 15 oz. of this to the 
alx)ve solution of silver ; and add am- 
monia as before, until the deep brovra 
precipitate again thrown down is redis- 
Bolved. Now add 29 oz. distilled water, 
after which drop in some solution of 
silver nitrate, gently stirring all the while 
with a glass rod, until a precipitate 
lx3gins to be formed. Previous to the 
immersion of the glass to be silvered, 
dissolve 1 oz. sugar of milk in 10 oz. 
water. Tliis must be filtereil and 
kept in a separate bottle. Have ready 
a clean glass vessel of a size sufficient 
to contain the glass plate to be silvered ; 
when every tiling is ready, mix together 
the silver solution with that of the 
sugar of milk, in the proportion of 10 
of the former to 1 of the latter. Lower 
the glass down in the solution until it 
is a little distance from the bottom, 
and allow it to remain there for a period 
varying from 16 minutes to 4 hours, 
according to the thickness of the coat- 
ing of silver desired. After removing 
it from the bath, wash with distilled 
water, and, when dry, polish by means 
of a soft p^ of cotton-velvet charged 
with rouge. An intensely brilli^t 
surface may be thus obtains on both 
sides of the glass plate. Make a 3 gr. 
solution of ammonio-nitrate of rilver. 
Render it slightly turbid by excess of 
silvw nitrate, and then filter it. Just 
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before using it, add to each ounce of 
the foregoing solution gr. Rochelle 
salt, immerse the glass as before, and 
expose to a subdued light while it re- 
mains in the bath. In about 2 hours 
the deposit of silver will be sufficiently 
thick. 

(n) Specula. — Prepare three stand- 
ard solutions. Solution A — Crystals 
of silver nitrate, 90 gr. ; distilled 
water, 4 oz. ; dissolve. Solution B — 
Potassa, pure by alcohol, 1 oz. ; dis- 
tilled water, 25 oz. ; dissolve. Solu- 
tion C — ^Milk-sugar, in powder, ^ oz. ; 
distilled water, 5 oz. Solutions A 
and B will keep in stoppered bottles 
for any length of time ; solution C 
must be fresh. 

To prepare sufficient for silvering an 
8-in. speculum, pxjur 2 oz. solution A 
into a glass vessel capable of holding 
36 oz. Add, drop by drop, stirring 
all the time with a glass rod, as much 
liquid ammonia as is just necessjiry to 
obtain a clear solution of the grey pre- 
cipitate first thrown down. Add 4 
oz. solution B. The brown-black pre- 
cipitate formed must bejustretlissolved 
by the addition of more ammonia, as 
before. Add distilled water, until 
the bulk reaches 15 oz., and add, drop 
by drop, some of solution A, until a 
grey precipitate, which does not re- 
dissolve after stirring for 3 minutes, 
is obtained ; then ^d 15 oz. more 
distilled water. Set this solution 
aside to settle. Do not filter. When 
all is ready for. immersing the mirror, 
aM to the silvering solution 2 oz. 
solution C, and stir gently and tho- 
roughly. Solution C may be filtered. 

Procure a circular block of wood, 2 
in. thick, and 2 in. less in diameter 
than the speculum. Into this should 
be screwed three eye-pins, at equal 
distances. To these pins fasten stout 
whipcord, making a secure loop at the 
top. Melt some pitch in any conve- 
nient vessel, and, having pl^ed the 
wooden block, face upwards, on a level 
tal^, pour on it the fluid pitch, and 
on llte pitch place the back of the 
speculum, having previously moistened 
it with a little spirits of turpentine, 


to secure adhesion. Let the whole 
rest until the pitch is cold. 

Place the sfxiculum, cemented to 
the circular block, face upwards, on a 
level table ; pour on it a small quantity 
of strong nitric acid, and rub it gently 
all over the surface with a brush made 
by plugging a glass tube with pure 
cotton- wool. Having perfectly clojined 
the surface and sides, wash well with 
common water, and finally with dis- 
tilled water. Place the speculum, 
face downwards, in a dish containing 
a little rectified spirits of wine, untU 
the silvering fluid is ready. 

(o) Partially Resilvering Pier Glass. 

(1) Remove the silvering from the in- 
jured part, clean the glass, form a 
wall of liecBwax round the spot, pour 
on it some silver nitrate, and precipi- 
tate the silver by sugar, or oil of cloves 
an<l spirits of wine. This does not 
leave a white mark round the prepared 
place. 

(2) If the silvering is frosted or 
damp-marked in phices, carefully re- 
move the silvering from these parts, 
squaring it off' sliarply with straight- 
edge and keen knife. Lay the glass 
flat dowm and pour on a silvering mix- 
ture as given in (a) or (6), letting it 
flow evenly over the bare place. 

(p) Curved Glass. — This is a French 
process, used not only for flat sur- 
&ces, but also for those which are 
curved, or cut into patterns. Dissolve 
600 gr. neutral silver nitrate in 1200 
gr. distilled water, add 76 drops of a 
solution composed of 26 parts distilled 
water, 10 ammonia scssquicarbonate, 
and 10 ammonia, sp. gr. 0*980 ; add 
also 30 gr. ammonia, same sp. gr., and 
ISOOgr. alcohol, sp. gr. 0*85. "V^en 
clear, the liquor is decanted or filtered, 
and mixture of eijual parts alcohol and 
oil of cassia is added to the silver solu- 
tion in the proj^rtion of 1 of the oil 
of cassia to 15 of the silv^ solution ; 
the mixture is agitated and left to 
settle, then filtered. Before pouring 
upon the glass surface, or into the 
glass vessel to be silvered, the solution 
is mixed with l-78th its bulk of 
essence of cloves, 1 part oil of doves, 



Mirrors : Watch Glass. 


16S 


a parts alcohol . The glass is thoroughly 
clwvuotl, and tlie silver solution is ap- 
jjlied and wanned to 100° F. for aliout 
3 hours ; the liquitl is poured oft‘ and 
the silver dejwsit is wiishcd, dried, and 
varnished, 

(<7) Watch Cllass. — Take a solution 
of silver nitrate in a watch glass (1 gr. 
of the salt to 30 c.c. water), add very 
dilute aniinonia, drop hy drop, until 
the precipitiite formed is piirtially dis- 
solved. Add a drof) of a solution of 
sodium and hydrogen tiirtrate. The 
liquid will turn hlack and the silver 
will Ixi deposited on the watch glass, 
forming a l>rilliaut mirror-like coating. 


a paper or glass funnel re,aching almost 
to the l»ottoin of tlie glolai, t-o prevent 
it spljishing the si<lcs ; the globe should 
be turned every way very slowly, to 
fasten the silvering. 

(2) Make an alloy of 3 oz. lead, 2 
oz. tin, and 5 oz. bismuth ; put a por- 
tion of this alloy into the globe, and 
expose it to a gentle heat until the 
^ compound is melted ; it melts at 197° 
I F. ; then by turning the globe slowly 
I round an equal coating may be laid on, 

I which, when cold, hardens and firmly 
! adheres. This is one of the cheapest 
1 and most durable methods of silvering 
' glass glolies internally. 



The watch glass should be embedded 
in some sand, and the sand gently 
warmed. 

(r) Glass Globes. — (1) Take ^ oz. 
clean lead, and melt it with an equal 
weight of pure tin ; then immediately 
add i oz. bismuth, and carefully skim 
off the dross ; remove the alloy from 
the fire, and l^efore it grows cohl a<ld 
5 oz. mercury, and stir the whole 
well together ; then put the fluid 
amalgam int^) a clean gloss, and it is 
fit for use. Wlien tliis amalgam is 
used for silvering, let it be first strained 
through a linen rag ; then gently jwm' 
some ounces thereof into the globe in- 
tended to be silvered ; the alloy should 
be poured into the globe by moans of 


(3) Silver nitrate, 1 oz. ; distilled 
watt^r, 1 pint ; strong liquor ammonia), 
sufficient quantity, ad<lod very gradu- 
ally, to first precipitate and then re- 
dissolve the silver ; then add honey, 
J oz. Put sufficient quantity of this 
solution in the globe, and then place 
the glolje in a saucepm of water ; boi. 
it for 10-30 minutes, occasionally re- 
moving it to sec the effect. 

(») A Table for Plate-GJans Sther- 
imj . — The silvering of large mirrors or 
plate-glaas is done on a moderately 
hot table, the hotter the table the 
quicker the silver will be deposited. 
Fig. 42 shows such a table. The 
body of the table may be described as 
a shallow zino-lined trough or tank 
M 2 
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covered on top with Blabs of slate. 
1 in. iKiard is used for the body of the 
table, IJ in. slate for the top. The 
illustration shows a piece of slate re- 
moved. The slate is bedded on with 
red-lead and varnish to make it steam- 
tight. The slate top, when alxiut to 
be used, has a blanket or felt cover, 
wetted with water lieforc the heat is 
turned on. At one end of the Ixnly 
is the steam-pipe and valve, and the 
steam is turned on very gradually when 
first heating up. At the other end of 
the body is an outlet, and the steam- 
valve must be regulated so that while 
sufficient steam enters for the purpose 
very little is wasted by escaping from 
the outlet. This outlet also discharges 
condense water and prevents steam 
pressure lifting the slates. The sil- 
vering process is to have the glass 
chemically clean and wliile still wet 
from the washing place it on the hot 
table, and at once pour over it a solu- 
tion of gelatine or other mordant. 
Before this is dry cover the surface 
with the nitrate of silver solution and 
let it remain ten minutes. Then wipe 
over with a leather squeegee and apply 
the silver solution again. Complete 
by wiping again with the squeegee. 


Modelling 

IN CLAY AND WAX, AND CAST- 
ING IN PLASTER. 

{See tilso Plaster and Plastke- 

WORK, ETC.) 

Modelling in some plastic material is 
the first step in learning to execute 
work in more solid materials, such as 
wood and stone. With a plastic sub- 
stance, such as clay, it is possible to 
correct errors and introduce improve- 
ments while the design is in course of 
development, and various ideas can be 
worked out easily and rapidly in a 
preliminary manner which will indi- 
cate very faithfully what the effect 
would be in wood or marble, papier 
mach^ or leather. Moreover, when 
proper clay is used, the model itself 
may be baked and rendered perma- 
nent. 

The Workshop. — The room or 
workshop whore modelling is to be 
carried on should be reserved for that 
purpose, or a portion of a room may 
be BO used. The floor should either be 
bare boards or covered with oil-cloth. 
Under a window should stand a firm 
table, with the light falling on it either 
in fnmt or on the left side. This table 
will be surmuunte^l by a slate or stone 



slab, or by a wooden stand on which 
the clay is manipulated. A slab is 
preferable to wood, as l^ing lUmflbcted 
by the moisture exudhig from the day. 
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When a wooden stand is used, it may 
tidce the form shown in Fig. 43. 
This is made of onlindry deal, the sides 
lieing well clamjHJd to insure rigidity, 
and a couple of coats of paint or var- 
nish being applied all over as a preser- 
vative. The working face a will be 
much improved by laying a piece of 
school-slate over it. The dimensions 
of a must in some measure depend on 
the work in hand, but about 2 ft. 
from side to side, and IJ ft. from top 
to bottom edge are average figures. 
The height above the floor should be 
such that the work U) be modelled 
comes level with the workman’s face, 
standing. A handy accessory to the 
nMxlelling stand is a miniature turn- 
table carrying the slate ; a piece of 
Iward with a pin attached to the back 
fitting into the hole in a. will answer 
the purpose, and greatly facilibites 
getting at all sides of the object under 
the treatment : but it has this disad- 
vantage, tliat a certain degree of in- 
stability is introduced ; slate on the 
modelling stand may be rephujed by 
covering the latter with sheet lead or 
iinc, anything in fact which will not 
absorb moisture. 

Material.— (a) Pottery clay.— 
Many workmen employ orcliiuwy blue 
clay such as is used for making earthen- 
ware, and commonly known as kaolin. 
This may be purcliased at the places 
where it is dug, in Dorset, Devon, 
Cornwall, etc., or from potters in any 
part of the kingdom. In laj’ge quan- 
tities it costs about 3/. a ton ; in lesser 
parcels about 4-5^. a cwt., and in still 
smaller about a Irf. a lb. But not less 
than a J cwt. is of any service, as its 
weight is disproportionately greater 
than its bulk. In <][uality it should be 
as pure as possible, not gritty, and 
capable of being freely worked. Colour 
is no guide, being due to the presence 
or ab^nce of a small proportion of 
iron, and varying acconiingly from a 
reddish-brown to a pale-grey tint. 
When purchased from dealers at about 
10s. a cwt. it should be in a fit state 
for use ; but when bought at the pit 
or from the potter it will be in the 


rough state, and must undergo a re- 
fining process liefore application. 

This refining pnxjess consists in very 
carefully cutting the mass up by means 
of wdres fitted in handles, which will 
reveal the presence of any coarse or 
gritty particles. Or it may be sub- 
jected to a thorough beating with an 
iron bar, all foreign matters being 
picked out as discovered. This must 
be followed by a kneading process, 
whereby its consistence is rendered 
suitable and homogeneous. Suitability 
in this case means somewhat softer 
than putty, so that it can be freely 
and readily worked and formed by the 
fingers. If it becomes too soft, this 
can be remedied by leaving it open to 
the air for a while, when it soon loses 
part of its moisture ; if too dry, it 
must be broken up in water and re- 
kneaded, unless adding a little water 
and folding a wet cloth round it will 
suffice, as it sometimes does. The ad- 
dition of a little fine sand well incorpo- 
rated with the mass facilitates the 
working, esiHJcially in large objects. 

Having worked the clay into good 
condition, the next thing is to keep it 
so, which simply means preventing it 
from diying. Nothing answers the 
purpose better than a glazed earthen- 
ware pan of a cajiacity of 6-7 gal., 
which can be furnished with a wooden 
cover, and at the bottom of which a 
little water is put. Here the clay 
will remain soft for many weeks. 
Even when not in use, clay should 
never be allowed to get quite dry, 
but always put in the pan with water 
and worked up. The more it is useti 
the letter it becomes, getting seasoned 
as it were. As soon as a model is done 
with, it should be broken down into 
walnut-sized pieces, veiy carefully ex- 
amined for possible impurities, and put 
to soak at once. The same rules as to 
moisture hold goo<l in the unfinished 
or finished model as in the original 
clay. Without application of moisture 
the clay will quickly dry, the sequel 
to which is shrinkage and cracks. 
The remedy is to wcasionally sprinkle 
the model with water from a brush or 
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spray-bottle while at work on it, and thing to guard against is the occur- 
to always keep it surrounded by a rence of {Hants or sharp edges. A few 
moist envel(){)e when not at work on old pieces of pearwtM)d at hand will 
it. This envelope usually Ukes the always enable the modeller to cut a new 
form of calico next the model, and tool for any jjarticular {)iece of work in 
coarser more absorl)ent clotl IS outside ; hand. The simplest is the best, 
and when it is desirable not to allow Other necessaiies will l)e a serrated 
contact between the envelope and the 8traight-e<lge alx)ut 18 in. long for 
model, the latter is protected by a smoothing bickgrounds, a fine sponge, 
slight wooden framework, or by insert- a plummet, a piir of callipers which 
ing little sticks into the model where will embrace the shoulders, and a {mir 
they can do no harm, and holding the of conijmsses. 
cloths off by their projecting ends. Method of Operation. — Select 
As an extra precaution, a waterproof a very simple image on which to try 
material may form an outside covering, your prentice hand. Place it at a con- 
as it will more effectually prevent veiiicnt height level with the rnodel- 
eva{)oration. Changes of temjxinituro ling table. Prepare a foundation of 
should be guarded against, and especi- tlie necessary thickness, hiking great 
ally extremes, whether of heat or cold, care to work it into a uniform and 
(6) Pipeclay. — Much the same con- coherent mass. Level it true with the 
ditions apply to pipe-clay as to china stmight-edge, and place temjxirary 
clay. It may be obtained of plasterers strijw of wood at the sides, as a guide, 
and pipemakers, the latter l^ing less From the mass carve away very gradu- 
likely to contain fragments of plaster ally, by a scraping motion, from the 
of Paris, for which it must be carefully necessary parts so as to create a l^oad 
examined. general resemblance to the selected 

The Tools. — The tools required object, always avoiding taking away 
are of the simplest description, and may too much, and frequently checking 
all be made at home, or purchased dimensions by the compasses and 
from edge-tool dealers. Those made callipers. It will only l>e after some 
from any hard close-grained wood such practice that the eye will be able to 
as pear, are just as good as more expen- grasp the essential features, and de- 
sive articles in bone or ivory. Fig. tailed w'ork should not Ijo attempted 
44 is a chisel-sliaped tool with a bent till success attends the efforts made in 
{)oint ; Pig. 45, a flat blade with one bolder subjects. The most important 
edge smooth and the otlier serrated ; {joint is to so work that the whole 
Fig. 46, a double spoon-shaped or operation shall consist in cutting away, 
bent spatula ; Fig. 47, a combined and avoid having to build up. Added 
sword-blade and' {)ointed spoon ; Fig. {xjrtions will rarely have exactly the 
48, an oblique chisel edge and j sjiine consistence as the body, and un- 
sharply curved spoon Iwwl ; Fig. 49, less very cjirofully attach^ will be 
flat bowls for roughing out ; Fig. 60, insecure. Solid objects, such tis 
a combined betit {X)int and toothed animal images, busts, etc., will be the 
blade ; Fig. 51, a wire tool ; Fig. 62, easiest to commence on. Foliage and 
a toothed rake of brass wire, which may articles of fine texture are much more 
be in several sizes, from ^ in. to 3 in. difficult to imitate, 
across the edge a ; Fig. 53 a handled The first step in laying the founda- 
blade of flattened brass wire. All the tion is to accurately sketch the outline 
wooden tools can be easily cut out of of the pro{K)Hed object on the mixlel- 
pearwood with a {jocket knife, and ling Ixianl, by moans of pencil or 
flnished with a rasp and fine sand- crayon. Commence with clay tliat is 
p^r.-u They are mainly destined to fully soft, and jilways avoid retaining 
replace the modeller’s thumb where it too long in the hand, as it thereby 
that cannot be:used, and the chief soon dries and loses its cohesion. 
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Work the clay into little rolls and lay 
it on by holding the roll in one hand 
and pressing the clay into {^ace with 
the other. The chisel-Bhai)ed tool is 
employed to keep the clay correctly to 
the pattern, and the greatest care must 
be exercisetl to press it perfectly down 
and prevent any air bubbles or other 
impediments to absolute adhesion be- 
tween clay and board. The founda- 
tion must be finished all over before 
any building up is attempted. This 
refers, of course, to flat work, such as 
panels, wliich are afterwartls to be 
copied in wood. When making addi- 
tions, it is very essential that both 
surfaces to be joined should be some- 
wbit softer tliau the bulk. 

Wax Modelling is better adapted 
for small objects. The material con- 
sists of wax slightly coloured by the 
addition of a pigment and somewhat 
softened by a solvent. A g(Kxi reci|je 
is said to be : 200 parts clear wax, 
26 Venice turpentine, 13 lard, and 
146 precipitated bole, mixed and well 
kneailcd in water. 13ut many prefer 
to purcliase prepared wax from an 
artists’ colourman. The t<iols used I 
are the same as for clay, but smaller, | 
blunter, and generally of bone. The 
o|x}ration consists in building up rather 
than cutting down ; and the chief pre- 
caution is to keep the tool moistened 
with water to prevent adhesion. Con- 
siderable practice with clay is a good 
preliminary to trying wax. 

Plaster Casting.— (1) The model 
(of clay or otherwise) is first covered 
with a. layer of goo<l plaster-of -Paris 
mixed, or “gaug^,” as plasterers call 
it, to the cousistouce of batter, and 
coloured with a little red or yellow 
ochre. This layer should average 
about ^ in. thick. It is best appli^ 
with the pewter or metal spoon used 
to mix the plaster with. The plaster 
is mixed in a basin lialf full of water, 
into which it is sprinkled by the hand, 
as oatmeal is sprinkled in nmking stir- 
about; when the plaster reaches the 
surface of the watw, it is about suffi- 
cient, but experience soon teac|ies the 
right proportion. The mixed plaster 


can be jerked by a dexterous twist of 
the spoon into the deep undercut 
plac^, and care must be taken not to 
inclose bubbles of air. A practical 
moulder would place the clay slab in 
a vertical position, as he would see the 
process of his work better. A large 
model would require several mixings 
of plaster, as when the plaster begins 
to set or harden, it is useless for 
moulding. When the first coloured 
coat of plaster is hardened, a wash of 
clay- water should be applied nearly all 
over it, and the second coating, which 
may be of coarser stuff, put on to the 
thickness of about 1 in. If the mould 
is very large, some strips of iron nail 
rod, J in. square, may be imbedded in 
the b^k of the mould to prevent warp- 
ing. When the mould is set hard, it 
must bo turned over and the <^y 
picked out. If the work has been 
modelled on a board or slate, or best 
of all, on a plaster slab, it may be 
necessary to pass a wire between the 
clay and the board to separate them. 
VThen the mould has been well cleaned 
and mshed with a soft brush, it should 
be soaked in a tub of water until quite 
saturated tlmough and through, drained, 
but not wiped, and a sufficient quantity 
of superfine plaster, carefuUy mixed, 
poured into it, and, by moving the 
mould about, carefully distribute all 
over. This may lie backed with coarser 
plaster, and strengthened with iron 
rods, which in tliis case should be 
I painted orcoated with a varnish of rosm 
' and tallow. When the cast is set hard, 

I the most difficult part, called “ knock- 
ing out,” begins. A light mallet and 
a carpenters’ firmer chisel, by a few 
dexterous strokes applied upon the 
edge, will separate the coarse outer 
baling of the mould, prevented from 
the wash of clay water from adhering 
to the first coloured layer. The cast 
should then be placed upon a soft 
elastic bed — an empty sack folded is as 
good as any — and by gentle taps, hold- 
ing the chisel perpendicularly or nearly 
so, to the face of the work, the coloured 
plaster may be snap{^ ofiT, sometimes 
in large, sometimes in minute pieces, 
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the colour preventing the operator 
chipping away the best part of his 
work, which may happen when mould 
atul cast are of one colour. A chisel 
1 in. or more broad may be used for 
the first rough work ; smaller will be 
required for more delicate work. 

A figure in the round may be 
moulded by the same process, but the 
mould must be in two parts. A strip 
of clay 1 in. or so wide must be fixed 
all round the clay figure, to be removed 
when the first half of the mould is 
done. The edge of the first half must 
have sunk holes, made by any conve- 
nient steel modelling tool to insure 
the fitting of the two halves of the 
mould. Projecting limbs must be cut 
off with a fine wire and cfist separately. 
If an iron support enters the back of 
the model, a little clay must be put 
round it, close to the model to enable 
the iron to be drawn through the 
mould and the hole in the mould 
8topi)ed up with plaster. The two 
parts carefully saturated and bound 
together, may be about half-filled with 
well-mixed superfine plaster, as thick 
as cream, which, by carefully turning 
and inclining the mould, can be made 
to cover the whole of the mould, 
leaving a large hollow to Iw filled with 
a coarser plaster, in which a jiainted 
iron rod may be inserted. Good plaster 
smells sweet, sets in 10-20 minutes as 
hard and as crisp as loaf sugar. Bad 
plaster smells of sulphur, and never 
sets hard. Beginners must make sure 
of their materials, and even then try 
their hands on unimportant work. 

Small reliefs may be moulded in wax. 
A border of clay or strips of wood a 
little higher than the highest part of 
the model must be fixed all round, and 
melted beeswax with a little rosin and 
tallow added poured over the clay. 
When the wax is cold, and the clay 
well washed out, superi^e plaster can 
be poured in as into a plaster mould. 
The wax is afterwards melted off or 
softened before a fire and peeled off, to 
seri'e again as often as you please. 
HiukIb and arms, and legs and feet, 
can be ea^y moulded in plaster, care 


being taken to grease or oil the skin 
well. The outside of the moulds may 
be deeply scored before the plaster 
set®, so as to break off in convenient 
pieces for putting together again. 

Planter Casts from Life. — (a) In 
taking the cast of the face of a living 
subject (or victim), he or she should 
be placed sitting in a chair as if about 
to be shaved ; the skin carefully 
gr^ed, the hair and eyebrows 
smoothed down with clay or soft soap 
and superfine plaster, slightly coloured 
with ochre, mixed in warm water, 
dexterously splashed over the face 
with a silver spoon, care being taken 
to lejkve the nostrils free The mould 
should not be quite J in. thick, and 
may be broken ott‘ in two or three 
pieces, which can be afterwards 
joined. 

(6) One of the chief difficulties in 
making a plaster cast from life lies in 
the fact that it must be done quickly. 
The first tiling to bo done is to well 
oil the skin to prevent the plaster 
adhering to it. Wliatover hair has to 
be covered can be smoothed down with 
butter or margarine, rather thickly 
applied. 

In dealing with the face it is neces- 
sary, of course, tliat the mouth and 
eyes be closefl, while the nostrils are 
stopped with wax through which two 
quills are inserted to admit of breath- 
ing. If an arm is to be modelled, 
then, as the weight of plaster may be 
considerable, it best be supported 
at both wrrist and elbow. This will 
prevent involuntary or muscular move- 
ments, the latter l»ing brought about 
by the added load of plaster. Any 
such movement produces bad results 
by causing the plaster to slip, and 
similar reasons may be offered for get- 
ting the work done quickly. 

Ab a rule the plater sets quickly 
enough for all ordinary purposes, but 
the setting can be macle faster by the 
addition of powdered alum to the 
plaster. Ordinary salt will also do, but 
it has the fault of making the plaster 
more .adhesive. This can, however be 
overcome by using more oil or grease, 
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but this remedy Iuih a tendency to 
8IK)il the natural surface effect that can 
otherwise be ol^tained. 

A little thought should l)e given, 
before commencing work, to the 
numl)eraiid shape of pieces the plaster 
shell sliould l)e divided into when re- 
moving it from the human mo<lel. 
The rejison for this is that the plaster 
should l)e taken off as tjuickly as i) 08 si- 
ble when it is sot, without the delay 
of considering how best it should be 
divided uj). Tlie common practice is 
to use a wax thread for cutting, but as 
the plaster shell cannot l)e made very 
thick, breakages frecjuently occur, and 
much skill is necessary in jmtting to- 
gether the pieces of the mould in 
order to get a cast from them. 

The interior surface of the mould is 
coiited with shellac to render it less 
absorptive, and must Ikj freshly oiled 
before using. It is useful in addition 
to mix a little colour in the plaster 
that is prefwired for the cjvst, so that 
if even a trace of it adheres to the 
inside of the mould it will l)e detected, 
in which ©vse it is to be citrefully re- 
moved with a sharp pen-knife bhide, 
and adjusted in its proper place on the 
cast ; for, iw before siiid, the specijil 
beauty of a cjist from life is in its 
natural surface. A little powdered 
yellow or red ochre will give a nice 
tint to the plaster. It is iinportjint 
that the plaster be well mixed, and 
much depends on quickness. Plenty 
of plaster should be in readiness, and 
it should be mixed as thick as the 
water will hold, leaving about an inch 
of water at the top of the piil. 

(2) To Prepiire pi asUr-of -Paris . — 
Immerse the unbunit gypsum for 15 
minutes in water containing 8-10 per 
cent, of sulphuric acid, and then ad- 
cine it. Prepared in this way it sets 
slowly, but makes excellent casts, 
which are perfectly white instead of 
the usual greyish tint. 

(3) Transjtarent Casts, — Beautiful 
semi-transparent casts of fancy jirticlos 
niay be taken in a compound of 2 
l)arts unl)aked gyjmum, 1 of bleachefl 
beeswax, and 1 of paraffin. This be- 


comes plastic at 120® F., and is quite 
tough. 

(4) To Towjlicn Cctsts. — Immerse in 
a hot solution of glue long enough for 
the mass to be well saturated. They 
will bear a nail driven in without 
cracking. 

(.5) Mending Modds. — Sandarach 
varnish is the best material. Satu- 
rate the broken surfaces thoroughly, 
press them well together, and allow 
them to dry. 

(6) Plaster Moulds , — Glycerine is 
said to be a good coating for the in- 
terior, but practicid plaster moulders 
still use, as of old, a mixture of lard 
and oil. 

(7) With SnuiU Models. — For making 
small models in plaster, gelatine is 
generally used. Gootl glue, mixed 
with treacle or glycerine, answers 
every purpose. The composition that 
the “ chromogTJvph ” is made of will 
answer very well. The model is im- 
mersed in it, and, when cool, a cut is 
made with a sharp knife, and the 
clastic nature of the composition allows 
the model to be taken out. The mould 
should be greased l)efore the plaster is 
poured in ; when set, it is extracted 
in the same manner as the original 
model. Large figures are pour^ in 
plaster moulds ; these are made in 
pieces, which are fitted together with 
w'ootlcn [Kjgs. The peg is inserted in 
one piece before the plaster sets. This 
piece is trimmed off, in order to pre- 
vent the wet plaster adhering to the 
next piece ; the latter should be 
greased with lard ; the whole of the 
mould is thus built up of pieces. In 
pouring the model, pieces of wood or 
wire should be plac^ in the 1^ or 
arms to strengthen them. To cast 
brass in plaster, the mould should be 
previously made hot, which might be 
fatal to the stability of the plaster. 

(8) To make casts or moulds of 
plaster-of-Paris from metal types, 
without air-bubbles or “ picks,”’ use 
the finest and purest plaster-of-Paris 
obtainable. When filling a mould, 
Iciirn to beat up the requisite quantity 
of cream quickly, and with care to 
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avoid making it too thick. In pouring 
this in, use a good camels’ hair brush 
to displace air-bubbles ; a mere sur- 
face cover of this thin cream is all 
that is requisite. While doing tliis, 
have ready the thicker plaster, of the 
consistence of light syrup, and fill up 
the mould at once. In about 20 
minutes you can open the mould, if 
your plaster is pure and has been pro- 
perly mixed. If you do not put too 
much oil on the type, and liave used 
your brush properly, you will find 
clear, sharp moulds. 

(9) Metal may be cast in moulds 
made of plaster-of -Paris and talc mixed ; 
or of pounded pumice and plaster-of- 
Paris in equal quantities, mixed with 
washed clay in the same proportion. 
The mould must be heated very hot 
when used, if the cast is to be made 
of copper or brass, but a less degree 
of heat will serve for lead and tin. 
You may safely use plaster for zinc 
castings, taking the precaution of 
thoroughly drying the parts of the 
mould, e.g. in the kitcheq.-rauge oven ; 
care, however, must be taken not to 
use too much heat, or the plaster will 
be burned — ^just as much as is un- 
pleasantly hot to the liand. The isinc 
should not Ije hotter than will give it 
sufficient fluidity for pouring. In this 
way 4 or 5 good castings may be taken, 
after which the mould gets cracked 
and scales on the surface ; this spoils 
it for fine work, but is of little con- 
sequence for battery zincs. • 

(10) Carved Objects. — In many 
cases it is advisable to preserve copies 
of small carved objects for future use, 
and this is easily done by taking a 
plaster cast of the work. To take an 
impression of the object of wliich a 
cast is desired, a substance known as 
squeeze-wax is used, and this is made 
of the following iugretlients, viz. ; 
2 lb. flour, J lb. best beeswax, J lb. 
linseed-oil, and a small quantity of 
rouge ; these should be thoroughly 
mixed together, and then exposed to 
the 'air. Should the squeeze-wax be- 
come^hard at any time, it may easily 
be softened by slightly warming and 


well kneading. In taking a cast, the 
wax should Ije well pressed into every 
|)ortion of the work and then gently 
withdrawn, the mould thus formed 
lieing filled with plaster-of-Paris, the 
plaster having been mixed with water 
until it is of the consistence of cream. 
After standing for a few hours the 
squeeze-wax can be taken off, leaving 
a copy of the carving in plaster. Care 
should be taken to obtain the plaster 
fresh, as after being exposed to the 
air it loses some of its properties, and 
does not liarden well. These remarks 
on taking plaster-casts apply only to 
small objects that are not deeply 
undercut ; krger casts, and casts of 
subjects carved on more tlian one 
side, are taken in sections. 

(11) Atiaiomical Specimens. — Pre- 
pare the specimen by making it as 
clean as possible ; place on oiled {)aper, 
in a position that will show it to ad- 
vantage. Soft projections may be 
held in position with threads suspended 
from a frame or from a heavy cord 
stretched across the room. Paraffin 
melted on a water bath is painted over 
the preparation with a soft brush, the 
first layer being put on with single 
and quick strokes, that the rapid 
cooling of the paraffin may not cause 
the brush to tKlhere to the prepamtion, 
thus drawing the soft tissues out of 
place, until the mould is fonued about 
i in. thick ; all undercuts must be 
well filled. When the mould is hard 
it can be readily separated from the 
preparation ; it is then well washed 
with cold water. Stir fine dental 
plaster into cold water to consistence 
of cream, pour into the mould and 
out again several times, so that there 
will no air bubbles on the surface, 
then fill the mould and let it stand 
until hard. Place the whole in a 
vessel containing boiling water until 
the paraffin is all melted ; wash with 
clean boiling water. When the cast 
is thoroughly <lry, it may be painted 
with oil colours by coating it first 
with shellac varnish. Casts of any 
part of the body may be mode from 
a living subject, if the parts are not 
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too sensitive to liejir tlie heat of the ^ 
paraffin, which varies from 1 04" F. to 
140" F. 

(12) Natural Objccta. — Taking 
plaster casts of natural objects is thus 
explained by Prof. Boyd Dawkins : 
The material of the mould is artists’ 
modelling wax, which is a composition 
akin to that used by dentists ; and as 
it becomes soft and plastic by the 
application of heat, though in a cold 
state it is perfectly rigid, it may lie 
applied to the most delicate object 
without injury. As it takes the most 
minute markings and striations of the 
original to which it is applied, the 
microscopic structure of the surface 
of the original is faithfully reprfiduced 
in the cast. The metluHl is biiefly 
this : Cover the object to be cast with 
a thin powder of steatite or French 
chalk, which prevents the adhesion of 
the wax. After the wax has liecome 
soft, either from immersion in warm 
water or from exposure to tlie direct 
heat of the fire, apply it to the original, 
lieing careful to press it into the little 
cavities. Then carefully cut off the 
edges of the wax all round, if the 
undercutting of the object necessitates 
the mould being in two or more pieces, 
and let the wax cool with the object 
in it, until it is sufficiently hard to 
bear repetition of the operation on the 
uncovered portion of the object. The 
steatite prevents the one piece of tlie j 
mould sticking to the other. Tlie 
original ought to be taken out of the 
mould before the latter becomes per- 
fectly cold and rigid, or it will lie very 
difficult to extract. Next pour in 
plaster-of-Paris, after having wetted 
the mould to prevent bubbles of air 
lurking in the small interstices ; and 
• if the mould be in two pieces, it is gene- 
rally convenient to fill them with 
plaster separately before putting them 
together. Dry the plaster casts either 
wholly or partially. Paint the casts 
in w^ter-colours, which must be fainter 
than the hues of the original, b^use 
the next process adds to their inten- 
sity. The delicate shades of colour in 
thft original will be marked in the cast 


by the different quantity of the same 
colour w'hicli is taken up by the differ- 
ent textures of the cast. After drying 
the cast, steep it in hard paraffin : 
ordinary jiaraffin candles will serve the 
purpose. Cool, and hand-polish the 
cast with steatite. 

(13) Photor/raphic Plaster Casts , — 
The following method of taking plaster 
casts by means of photograpliy origi- 
nated with Fink. 

An ordinary piece of patent plate- 
glass, which should measure 2 or 3 in. 
each way bigger that the original, is 
coated in the dark-room with a mixture 
made up of the following solution : In 
1.5 oz. water is dissolved 1 oz. potash 
bicliromate, the former being warmed 
gently, and then gradually 2 oz. gela- 
tine are added. As soon as the latter 
has dissolved, and the solution has 
aliout reached the simmering point, it 
should be filtered though fine linen 
into a glass lieaker, and then poured 
upon the glass plate above referred to. 
The gelatine solution is poured upon 
the centre of the plate, and then drawn 
towards the margins by means of a fine 
brush. It is applied sgain and again 
until the thickness amounts to a^ut 
line. As plates prepared in this 
way require 2 to 3 days to dry, it is 
well U> prepare a gcKid many at one 
time, and to place them when dry in 
a box well screened from the light. 
Tlie sensitiveness of the plates has not 
been found to suffer, even after pre- 
servation for a period of 6 weeks. 

When a suitable negative lias been 
obtained of the object, and, further- 
more, a diapositive from the native, 
the prepared plate is placed, face down- 
wards, agakist the collodion side of the 
cliche in the printing-frame, tmd 
printed in diffused daylight for a period 
varying from 10 to 40 minutes. The 
plate is then taken out of the printing- 
frame (in the dark room), put into a 
dish, and poured over with lukewarm 
water until the relief is fully developed. 
The plate is then dried by means of 
filter-paper, and coated with glycerine 
1 (any superfluity of this substance being 
also removed with filter-paper), a fine 
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and large liadger brush being employed 
for the purpose. 

The plate, which has hitlierU) Ixjeji 
manipulated in the dark, may, after 
the development of the relief, l)e 
further manipulated in daylight, and 
the plaster cast proceeded with in an 
ordinary workroom. The manner ()f 
making the cast is as follows : In a 
couple of evaporating dislies, some 
alabaster gypsum is put, and two mix- 
tures are made with ordinary spring 
water, one having the consistence of 
oil, and the other that of thick crejim. 
The gelatine mould is taken in one 
hand and a little of the thinner plaster 
liquid is poured upon it, the mould 
being at the same time tapped with the 
open hand from the Ixjttom. in order 
that no air-bubbles be formea. After 
this the plate is placed horizontally 
upon a table, and the thicker paste is 
poured on, making a film | to ^ in. 
high. This latter, after it has stood 
for 15-18 hours, is carefully separated 
at the edge with a knife, and by em- 
ploying a httle force the castis removed 
from the mould. This plaster cast 
may be employed for many purposes, 
and will serve for taking a casting 
from, with a metal fusible at a low 
temperature. With amateurs and 
photographers, such a proceeding is, 
however, difficult, and if a metallic 
cast is required it is liest to send the 
plaster one to a type-foundry or similar 
establishment. Retouching may lie 
done if necessary with a needle upon 
the plaster cast.- There is not so much 
difficulty in taking metallic casts from 
the plaster moulds. It is only neces- 
sary to thoroughly bake the casts, and 
while still warm brush over with a 
little wax. (‘ Eng. Mech.’) 

(14) CoAts that can he Washed . — A 
prize offered by the Prussian Minister 
of Commerceand Industry fora method 
of {preparing plaster casts that permit 
of being washed was conferred upon 
Dr. W. Reissig, of Darmstadt. From 
Dr. Beissig’s essay on the subject the 
follovrkig points are abstracted : — 

In preparing these casts it is not 
only d^rablo toi>btain a surface wliich 


should not wash away, but also to in- 
clude a simple pnnscss for preventing 
dust entering the pores, and render 
them more ejisil}^ cleausecl. I ial k >rious 
experiments sliowed that the only prac- 
tical meth(Hl of accomplishing this and 
retaining the sharpness of outline wjis 
to convert the lime sulphate into (1) 
hiryta sulphate and cjiustic or car- 
bonate of lime, or (2) into lime silicate 
by means of potfisli silicate. Objects 
treated in this way are not affected by 
hot water or hot swip solutions, but 
from the methotl of preparation, they 
remain porous, catch dust, etc., and 
when first put into water eagerly ab- 
sorb all the impurities. To avoid this 
evil, sul>se<}uently coat the articles, 
now rendered waterproof, with an 
alcoholic soap solution, whicli pene- 
trates more easily, deeper, and more 
freely into the pores than aii aqueous 
solution. After the alcohol evaporates, 
a layer of soap remains, wliich fills the 
jKjres, and when wushcd it is con- 
verted into a sud which removes 
the dust without allowing it to pene- 
trate. 

(«) Process vrith Baryte Water. — 
This is the simplest, easiest, and cheap- 
est method. It depends ujxui the fact 
that gypsum, or lime sulphate, is con- 
verted by baryte water into Ijaryta 
sulplmte (which is totally insoluble), 
ami caustic lime, which latter is con- 
verted by contact with the air into 
lime carbonate. The practical metluxi 
of carrying this out is as follows : A 
large zinc vessel is re(]uired with a 
tight-fitting cover. In each vessel is 
a grating made of strips of zinc, resting 
on feet 1^ in. high. This vessel is ^ 
filled with soft water at 54° to 77° F. 
(12° to 25° C.), and to every 25 gal. 
of water is added 8 lb. fused or 14 lb. 
crystallised pure hydrated liarium 
oxide, also 0‘6 lb. lime previously 
slaked in water. The solution stands 
about 4° Bocl{ (1'0241 sp. gr.). As 
soon as the baryta water gets clear, it 
is ready to receive the casts. They are 
wrapped in suitable places with cords, 
and after removing the scum from the 
baryta bath, are ffipped in as rapidly 
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as possible, face first, and then allowed 
to rest upon the grating. 

Hollow casts are first saturated by 
rapid motions, then filled with the 
solution and suspended in the bath 
with the open part upwards. After 
the cords are all secured above the sur- 
face of the li(iuid, the zinc vessel is 
covered. The casts are left in it for 
1 to 10 or more days, accenting to the 
thickness of the waterproof strata 
required. After taking off the cover 
and removing the scum, the plaster 
casts are drawn up by the strings, 
rinsed off with lime-water, allowed to 
drain, carefully wiped with white cotton 
or linen rags, and left to dry, without 
being touched by the hands, in a warm 
place free from dust. The same solu- 
tion wliich has been used once can be 
employed again by adding a little more 
baryta and lime. 

Of course this process can only be 
applied to casts free from dust, smoke, 
dirt, coloured {Jarticles of water, rosin, 
varnish, soap, animal glue from the 
moulds, or sweat from the hands. To 
prevent the casts getting dust upon 
them, they should ho wrap|X5d in paper 
when taken from the mould, and dried 
by artificial heat l)elow 212° F. (100° 
C.), If, in spite of eveiy preciiution, 
the caste when finished show single 
yellow spots, the latter can lie removed 
in this manner : The perfectly dry, 
bary tated caste , saturated with carbonic 
acid, are painted over with water and 
oil of turpentine, then put in a glass 
case and exposed to the direct rays of 
the sun. 

(6) Process with Silicate of Potash 
Solution. — ^This depends upon the con- 
version of the lime sulphate into lime 
siUcate, an extremely hard, durable, 
insoluble compound, and is accom- 
plished by the use of a dilute solution 
of potash silicate containing free potash. 
To prepare this solution, first make a 
10 per cent, solution of caustic potash 
in water, heat to boiling in a suitable 
vessel, and then add pure silicic asid 
(free from iron) as long as it continues 
to dissolve. On standing, the cold 
solution usually throws down some 


higlily-silicatcd potash and alumina. 
It is left in well-8toj)percd glass vessels 
to settle. Just liefere using, it is well 
to tlirow in a few bits of pure potash, 
or to add 1 or 2 per cent, of the potash 
solution. If the plaster articles are 
very bulky, this solution can be diluted 
to I with pure water. 

The casts are silicated by dipping 
them (cold) for a few minutes into the 
solution, or applying the solution by 
mc^ans of a well-cleaned sponge, or 
throwing it upon them as a fine spray. 
When the chemical reaction, which 
takes place almost instantly, is finished, 
the excess of the solution is best re- 
moved with some warm soap- water or 
a warm solution of stearine soap, and 
this finally removed with still warmer 
pure water. 

The casts, which can be immersed or 
easily move<l around, may be treated 
as above when warm ; a very short 
time is required, but some experience 
is necessary. In every case it is easy 
to tell when the change is effected, 
from the smooth dense appearance, 
and by their feeling when scratched 
with the finger-nail. It is not advis- 
able to leave them too long in the 
potash solution, as it may injure them. 
A little practice renders it easy to hit 
the right point. The fresher and 
purer the gypsum and the more porous 
the cast, the more necessary it is to 
work fast. Castings made with old 
and poor plaster-of-Paris are useless for 
silicating. These silicated caste are 
treated with soap as above. 

In washing plaster caste prepared by 
either method, use a clean soft sponge 
carefully freed from all adherent sand 
and limestone, wet with lukewarm 
water, and well soaped. They are 
afterwards washed with clean water. 
They cannot, of course, be washed 
until thoroughly dry and saturated 
with carbonic acid. The afldition of 
some oil of turpentine to the soap is 
useful, as it bleaches the caste on 
standing. The use of hot soapsuds 
must be avoided. 

(16) Hardening Plaster. — Following 
is a new process of hardening plaster 
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so as to adapt it to the construction of 
flooring in place of wood, and to other 
purposes for which it cannot be used 
in its ordinary state on account of its 
want of hardness and resistance to 
crushing. Julte recommends the inti- 
mate mixture of 6 parts plaster of 
good quality with 1 part finely sifted 
recently slaked white lime. The mix- 
ture is employed like ordinary plaster. 
After it has become thoroughly dry, 
the object manufactured from it is 
saturate with a solution of any sul- 
phate whose base is precipitated in an 
insoluble form by lime. The sulphates 
best adapted for the purpose, form 
every point of view, are those of iron 
and zinc. 

With zinc sulphate, the object re- 
mains white, as might be supposed. 
With iron sulphate, the object, at first 
greenish, finally assumes, through 
desiccation, the characteristic tint of 
iron sesquioxide. The hardest surfaces 
are obtained with iron, and the resist- 
ance to breakage is 20 times greater 
than that of ordinary plaster. In order 
to obtain a maximum of hardness and 
tenacity, it is necessary to temper the 
limed plaster well in as brief a space of 
time as possible, and with no more 
water than is strictly necessary. The 
obj^t to be hardened should be very 
dry, BO that the solution employed 
may penetrate it easily. The solution 
should be near the point of saturation, 
and the first immersion should not ex- 
ceed 2 hours. If immersed too long, 
the plastet would become friable. 

The proportions of lime and plaster 
may be varied according to the results 
to be obtained ; nevertheless, the pro- 
portions of 1 to 6 have given the best' 
results. 

As it is important that the plaster 
should not be spread over the surface 
by passing and repassing the trowel for 
too long a time, the fastest workman 
will always be the best one to employ. 
When sulphate of iron is used, the 
diabs are of the colour of iron rust ; 
but linseed-oil boiled with litliaige 
be. passed over the surface, they assume 
a beautiful mahogany colour, and ofler 


a certain superficial elasticity to the 
tread. If a coat of hard copal varnish 
be added, the colour becomes very 
beautiful. 

On spreading a 2 or 3-in. layer of 
limed plaster in a room, and treating 
it in the way above de8cril)ed, is pro- 
duced a floor which is smooth, and 
which, in most cases, fulfils the ofiflce 
of an oak floor, but which lias the ad- 
vantage over the latter of costing one 
fourth. (* Scient. Amer. ’) 

(16) Redudruf and Enlaroiwj Plmter 
Casts . — Ordinary casts taken in plaster 
vary^Homewhat, owing to the shrinkage 
of the plaster ; but it has hitherto not 
been possible to regulate this so as to 
produce any desired change, and yet 
preserve the proportions. Hiiger has 
however, recently devised an ingenious 
method for making copies in any ma- 
terial, either reduced or enlarged, with 
out distortion. 

The original is first surnmnded with 
a case or frame of sheet metal or other 
suitable material, and a negative cast 
is taken with some elastic material, if 
there are undercuts; the inventor uses 
agar-agar. The usual negative or 
mould having been obtainetl as usual, 
he prepares a gelatine mass, resembling 
the hektograph mass, by soaking the 
gelatine first, then melting it and add- 
ing enough of any inorganic powdered 
substance to give it some stability. 
This is poured into the mould, which 
is previously moistened with glycerine 
to prevent adhesion. When cold, the 
gelatine cast is taken from the mould, 
and is, of course, the same size as the 
original. If the copy is to be reduced, 
this gelatine cast is put in strong alco- 
hol and left entirely covered with it. 
It then begins to shrink and contract 
with the greatest uniformity. When 
the desired reduction has taken place 
the cast is removed from its ^th. 
From this reduced copy a cast is tcdcen 
as usual. As there is a limit to the 
shrinkage of the gelatine cast, when a 
considerable reduction is desired, the 
operation is repeated by making a plas- 
ter mould from the reduced copy, and 
from this a second gelatine cast is taken 
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and likewise immersed in alcohol and 
shrunk. It is claimed that even when 
repeated there is no sacrifice of the 
sliarpness of the original. 

When the copy is to be enlarged in- 
stead of reduced, the geLitiue cast is 
put in a cold water bath, instead of 
alcohol. After it has swollen as much 
as it will, the phister mould is made as 
before. For enlarging, the mould 
could also be made of some slightly 
soluble mass, and then by filling it 
with water the cavity would grow 
larger, but it would not give so sliarp 
a copy. 




Motor Car Troubles, 

ABD HOW TO REMEDY THEM. 

Thk following notes deal with the 
lesser troubles which bring a car to a 
stop rather than cause an actual break- 
down, the 8ymptt)mB accompanying 
stoppage or b^l running Injing det^led 
with the possible expknations. 

It would not 1)0 witliin the scope of 
this work to dail with heavier reiwrs, 
and for this the enquirer is referred 
to one of the excellent manuals issued 
l)y the proprietors of the ‘Model 
Engineer.’ 

In amulticylinder engine the trouble 
may be due to the Ijad working of one 
cylinder only, and the first step must 
be to find out wliich cylinder it is. 
This is genenilly done cutting off 
the ignition from all but one cylinder. 
To do this the armatures or the trem- 
bler blades of all but one contact- 
maker on the coils should be held 
down, so tliat only one 8i)arking-plug 
operates. By running each cylinder 
se{)arately it can easily be ascertained 
wliich cylinder is at fault, and very 
often from the running of each sepa- 
rately one learns wliat the trouble is. 
Some coils are provided with little 
knobs, which are to be pressed for 
cutting out cylinders in the manner 
descrilied. It is better to do this 
than to press the tirmatures, as the 
latter is liable to affect the tension of 
the armature siiring or to bend the 
trembler blade and so upset the ad- 
justment. With magneto ignition, as 
a rule, the contact with the plug is 
made through a switch device enabling 
the wires to be disconnectetl from each 
cylinder. Care must be taken to touch 
only the insulated parts of these 
switches, as otherwise a bad shock 
will be experienced. 

Engine Stops Suddenly with^ 
out any Warning. (1) Gtene- 
rallv due to a wire breaking or to the 
switch being moved. If the engine 
is a multi-cylinder one the break- 
age must bo between the liattery and 
N 
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the coil via the switch. If the en- seat. (9) Loss of pressure where 
gine is a single-cyliuder one, it may petrol is pressure-fed. (10) Over- 
be anywhere, even in the high-tension heating, due to any of the causes set 
circuit. (2) It may be due to sudden out above. (11) Insufficient lift of 
chokage of the jet, or running out of either valve. (12) Spring of either 
petrol, though this is generally accom- valve too weak. (13) Inlet-valve 
panied by one or more misfires and spring, if automatic, too strong. (14) 
“pops” prior to stopping. (3) It Temponirily wrong mixtui’e. (15) 
may also be due, but only in a single- Timing wrong. (16) Brakes binding, 
cylinder engine, to a broken valve, especially in muddy wejither. (17) 
though the symptoms in this case are Belt (of motor-cycle) too tight. (1 8) 
generally intermittent. (1) It may Ball-bearing (of motor-cycle) adjusted 
due to the switch having jolted too tight. (19) Silencer outlet choked 
“off.” with mud or soot. (20) Wheels out 

Engine Misfires and Eventu- of tnick. (21,) Bearings require re- 
ally Stops. — This may Ikj due to : brushing. 

(1) Batteries discharged, recognisable, Engine Fails to Start. — This 
a])art from voltmeter or test lamp tests, may l)e due to : (1) Petrol not turned 
by the faint buzz of the coil trembler on. (2) Petrol not reaching the carbu- 
and the weak spark at the plug. (2) rettor. (3) Jet choked. (4) The air- 
Coil contacts require trimming, symp- inlet on carburettor Ixiiug open, especi- 
tora8amea8in(l). (3) Loose terminal ally if automatic. (5) The throttle 
or partially broken wire, generally in being shut. (6) The carburettor not 
primary circuit. (4) Oil on contact- being flooded. (7) The carburettor 
maker contacts if of the make-and- being too much flooded. (8)CondenBa- 
break type. (6) Sparking-plug cracked, tion of the petrol in cold weather. (9) 

(6) Short-circuit through or outside Automatic inlet- valve spring too 
the insulation of the sparking-plug, strong. (10) Automatic inlet-valve 

(7) Shortage of petrol, either due to stuck to its seating. (11) Broken 
chokage or to lack of |)etrol in valve. (12) Switch not on. (13) 
tank, etc. (8) Water in the carbu- Batteries discharged or disconnected, 
rettor. (9) Dirt in the carburettor. (14) Wire disconnected or broken. 
(10) Vent in petrol tank choked or (16) Terminal loose. (16) Moisture 
covered by the cushion of the car on sparking-plug, either inside or out- 
seat. (11) Loss of pressure where side. (17) Sparking too far advanced 
petrol is pressure-fed. (12) Over- or retarded. (18) Starting handle 
heating due either to : (u) Insufficient not turned fast enough, especially 
lubrication ; (6) Insufficient cooling ; with magneto ignition. 

(o) Insufficient exhaust valve lift ; (d) Engine Starts badlV) but 
Chokage of exhaust outlet. (13) Tern- runs well at High Speed. — ^This 
porarily wrong mixture. may be due to: (1) Partially choked jet, 

Loss of Power without Mis- or partially choked fuel supply pipe, 
fires.— This may be due to : (1) Loss Most usual. (2) The air-inlet on cor- 
of compression. Most frequent, (2) burettor being open, especially if auto- 
Bad spark due either to weak batteries, matic. Most usual. (3) Throttle being 
badly adjusted coil contacts, or badly shut. (4) Automatic air-intake spring 
adjusted sparking-plug points (dis- being too weak. (6) The sparking too 
tauce should be ^ inch). This is much advanced. (6) Automatic inlet- 
rare. (3) Water in the carburettor, valve spring too weak. 

(4) Froeen carburettor. (5) Choked Engine Starts Well, Buns 
jotror carburettor. (6) Flooding car- Slowly, but not Fast.— This 
burettor. (7) Stale petrol, Tms is may be due to ; (1) Too rich a mixture, 
rare, (8) Ve^ in petrol tank choked (2) Flooded carburettor. (3) Air inlet 
or oov^ed by the cushion of the car on carburettor insufficiently opened or 
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stuck. (4) Chokage in exhaust, either 
due to insufficient exhaust-valve lift, or 
choked silencer outlet. (6) Insufficient 
advance of the spark lever. (6) Partial- 
ly discharged accumulators. (7) Auto- 
matic air inlet- valve spring too strong. 

(8) Automatic inlet-valve spring too 
weak. 

Engine Buns with the Switch 

Off. — This may be due to : (1) Short 
circuit in the primary circuit. (2) De- 
fective switch, which does not break the 
circuit when in its “ off” position. (3) 
Overheated engine. (4) Some small 
particle in the cylinder, either loose or 
on the cylinder wall, wliich becomes 
incandescent. 

Engine Pre-Ignites.— This may 
be due to ; (1) Overheated engine. (2) 
Some small particle in the cylinder 
either loose or on the cylinder wall, 
which becomes incandescent. (3) An 
intermittent short circuit in the 
priiiiary, generally at the contact- 
i)reaker. (4) S|jarking-plug points 
which l)ecome incandescent. 

Popping Noise in Carbu- 
rettor. — This may be due to: (1) 
Weak inlet-valve spring. (2) Foreign 
matter in the inlet-valve seat which pre- 
vents the valve closing properly. (3) 
Weak mixture, due either to choked jet 
or air-inlet on carburettor too much 
open. (4) Sudden retarding of the igni- 
tion when the engine is running fast. 
Tliis cannot be avoided. 

Explosions in the Silencer. 

Tliis may be due to : (1) Misfiring. 

(2) Partially charged accumulator. 

(3) To one cylinder not working. 

Engine Iffis-fires. — This may be 

due to : (1) Partially charged accumu- 
lators. (2) Broken or loose wire. 
(8) Disconnected terminal. (4) Bro- 
ken bridge in the accumulator. (5) 
Pitted or wrongly adjusted contacts, 
either at contact-breaker or coil. (6) 
Commutator blade not pressing upon 
the vriping cam. (7) Wiping cam re- 
quires cleaning and lubrication. (8) 
Bad “ earthing ” from contact-breaker 
or commutator. (9) Trembler blade 
on coil bent. (10) Spring on coU 
trembler become slack. (11) Short 


circuit anywhere, though generally in 
the seconda^ wire. (12) Sparking- 
plug short-circuiting either outside or 
inside. (13) Cracked sparking-plug. 
(14) Central wire of sparking-plug 
having turned round. (16) Sooted 
sparking-plug. (16) Too great a ^p 
at the sparking-plug. (17) Vibration 
shaking switch from ijs contact. (18) 
Water in carburettor. (19) Auto- 
matic inlet-valve sticking. 

Engine Knocks. — This may be 
due to : (1) Ignition being advanced too 
much. (2) Pre-ignition from other 
causes. (&<? above.) (3) Worn bear- 
ings. (4) Want of lubrication. (6) 
Water in the cylinder. (6) Flywheel 
loose on its key. (7) White-metal 
liearingrun. (8) One or more cylinder, 
or engine, holding-down bolts loose, 

(9) Governor balls striking something. 

(10) Broken spring drive (if any). 

Engine Overheats.— This may 

be due to : (1) Defective pump. (2) 
Pump not being rotated. (3) Radiators 
choked. (4) Loss of water. (6) Air- 
lock in circulation. (6) Want of 
lubrication. (7) The use of too rich a 
mixture, (8) Insufficient lift of 
exhaust-valve. (9) Choked silencer 
outlet. 

Whistling and Blowing 
Noise at Engine.— This may be 
due to : (1) Compression-tap open. (2) 
Crank-chamber drain-tap open. (3) 
Exhaust joint come adrift. (4) Crack 
in exhaust system. 

Piston Seizes.— This may be due 
to : (1) Want of lubrication. (2) Piston 
too tight a fit or of wrong metal. (8) 
Overheating. (See above.) (4) Bro- 
ken piston ring. 

Gears Grind at Changing.— 

This may be due to ; (1) The male cone 
of clutch spinning, when clutch is out. 

(2) Clutch not coming out far enough. 

(3) Spring in the speed lever or its 
connections. (4) Gear wheel teeth 
not bevelled off at their edges. 

Compression is Bad.— This may 
be due to : (1) Leaky or pitted exhaust- 
valve. (2) New exhaust- valve, (8) 
Combustion-chamber joint leaking. 

(4) Slots in piston rings in line. (6) 

N 2 
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Moulders’ Tools 

AND THEIR USES. 

Mouldkrs' tools comprise the rammer, 
vent wire, trowel, various cleaners, 
bead and flange, and similar tools used 
for sleeking, and finally the workmen’s 
hands. Simple though these may ap- 
pear, their proper employment involves 
A knowledge of the first principles of 
the art of moulding. The workmen’s 
hands are purposely included, because 
in the making of a mould very much 
often depends on the way in which the 
hands are used. Tools will often 
(lamage a mould, the liands seldom 
do ; the sense of touch is more reliable 
thim the pressure of a tool, and for 
this reason a good moulder seldom 
uses the latter when his hands can be 
of service. Thus, in making an un- 
even betl for the bedding down of a 
pattern, the whole surface will be 
gone over in detail with the liands, in 
order to judge of its e(|ual consistence, 
or otherwise ; soft places are rendered 
firm by pressure and the addition of 
more sand, and the surface is rough- 
ened by rubbing the palms of the 
hands to and fro over it. 

Sand is tucked under flanges and 
ribs and into angles by the hand ; 
pouring basins, too, are rounded up 
with the palms of the hands and 
fingers, as well as runner and riser 
he^. Broken parts are mended 
lietter and safer with the finger than 
with the trowel, loam is daubed on by 
hand, small patterns are lifted out by 
the ^gers better than with spikes ; 
in ^t, the hands of a moulder are of 
exceptional use to him. 

There are two types of rammers em* 
ployed, the “ peggii^” and the “ flat 
rammer, "and each is used in different 
sizes, a (Fig. 54) shows a pegging 
rammer, and the size of the ^t end 
piece by which the sand is punched 
may vary from 1 in. by | in. to 8 in, 
by 1 in. ; h represents a modified form 
a being capable of going into narrower 
spaces than b. For ramming between 


Piston rings stickmg m their grooves. 
(6) Leaky sparking-plug. (7) Too 
long a ^ve spindle. (8) Porous 
cylinder casting. (E. W. Walford.) 
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very narrow spaces, such as the teeth 
of small gear wheels, and for small 
cores, a simple round rod of iron is 
often used. The bulk of the work is 
done with these pegging rammers, c 
being reserved for finishing off the sand 
to an approximately level fiuje with 
the face of the flask or pattern, as the 
case may be, and for levelling l»ed8. 

The flat rammer d represents the 
largest size used, ranging from 5 in. to 
6 in. diameter ; and is fitted with a 
wooden handle, the others having iron 
handles. It is used for going over the 
largest surfaces and for filling in the 
sand around boxes placed in foundry 
pits. The handle is self- wedging, as 
shown at e ; the hole l)eing tapered, 
the head of the wedge touching on the 
bottom of the hole drives the cleft 
handle outward, filling up the enlarged 
tapered space. On the proper use of 
the rammer depends in a lai^e measure 
the successful issue of the work in 
hand . Ramming must be done wisely, 
with due regard to the character of 
the mould and the position of the 
section which is l)emg rammed. 

Molten metal always has a tendency 
to fly off from a hard surface, Isjcause 
the gas generated from the moisture 
present cannot get away readily, but 
forms a cushion between the metal and 
the mould. In a hard rammed open 
sand mould which is not vented, the 
gases will be seen bubbling up througli 
the iron, giving rise to little jets or 
fountains of metal. In a closed mould, 
the bubbling of the metal against a 
liard surface from which the air cannot 
escape with sufficient rapidity will 
break away the sand in patches, caus- 
ing scabbing. In chilled moulds, not 
properly dned and warmed, the metal 
will blow out. For this reason, a green 
sand mould should always be rammed 
only as hard as is necessary to sustain 
the pressure of metal. The pressure 
of metal is always greatest on the 
bot^m, and when the depth becomes 
very gre^, dry sand moulds are prefer- 
able for this reason. But with green 
sand moiflds of modoi^te depth a hard 
bed is necessary to Withstand the pres- 


sure of metal, and then the practice is 
to ram a hard bottom stratum, and 
over this a thin stratum of softer and 
more open sand. Bubbling at the 
surface is thus prevented, as the gas 
gets through the more open stvnd into 
the denser body or kicking below, 
which is well vented, the venting be- 
ing pn)portional to the hardness of 
the 1^. In the case of a thin shallow 
casting, soft ramming at the surface 
is of more importance tlian in a deei)er 
one, becjiuse in the former case there 
is little counter pressure exerted by 
the metal tending to drive the gas 
downward. Harder rauftning may be 
done in the top of a mould tlwn in the 
bottom, becjiuse any pressure exerted 
there is relieved at once by the risers, 
wliile that in the bottom is constant. 

At the sides of a mould, again, the 
ramming may Iw hjirder than at the 
top or Iwttom, beciiuse the gas can 
escape reatlily. In any case, the 
harder the nimming, the more com- 
plete should be the venting, and care 
should l)e taken when ramming to 
puncli the wind, not tlie bars or lifters 
or rods. Tliis would disturb and 
crack the sand, and possibly cause it 
to fall out of the mould. Neither 
should the patteni Ikj struck by the 
rammer, since that means undue com- 
pression of the stratum of sand in the 
immediate proximity, ivith a i-esulting 
scab at that place. 

The vent wire is another moulders' 
tool of the first importance. Small 
vent wires of in. in diameter are 
represented at g (Fig. fif)) ; large ones 
of in. Ijeing shown at /. Since 
the latter are long and largo, they 
require the use of both liands to drive 
them through the sand, and hence 
they are provided with a cross handle. 
Only in the case of some special work 
can venting be dispensed with, the 
exceptions toeing, for the most part, 
loam and open sand moulds ; but all 
green and dry sand moulds are vented. 
The necessity for venting lies in the 
presence of air in the mould and of 
gas generated by the decomposition 
of moisture in the sand. The amount 
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of gas thus produced would astonish 
any but a moulder or a chemist. So 
soon as a mould is poured, from every 
vent in the top, bottom, and box joints 
issues the hydrogen, which, when 
fired, bums in long lambent tongues 
of blue flame, and continues to bum 
for half an hour or an hour, according 
to the size of the mould. There is 
enough gas thus carried off quietly 
and safely to blow up the mould a 
great many times, if that were desir- 
able. 

The presence of a few blow holes in 
castings will often cause them to be 
condemned, yet these are due to the 
confinement or entanglement of some 
extremely small portion of gas, some 
few ten-thousandths perliaps of that 
which has escaped through the vents. 
Hence the necessity for allowing full 
provision for the rapid and complete 
exit of the gases generated within the 
mould. Of course the vent wire is 
not the only means of venting em- 
ployed. When large masses of sand, 
both green and dry, have to be vented, 
it is usual to ram up a central portion 
of ashes as a reservoir for the air, 
which rushes off in large volumes. 
These ashes must not l)e too close to 
the faces of the mould, especially 
where there is much liquid pressure, 
since the sand would be apt to yield 
there, and produce lumpy castings. 

In the case of many d^ sand cores, 
ashes not only afford a good vent, but 
allow the core to yield to the shrinkage 
of metal. As to the manner of using 
the vent wire, there is no need Hiat it 
should touch the pattern. The prac- 
tice of moulders differs in this respect ; 
some cover the pattern with pricker 
hqles, while others, who are more 
careful, scarcely leave a mark thereon. 
Of course, when the wire touches the 
pattern the vent has gone far enough ; 
but a careful moulder, when the nature 
of the work admits it — that is, when 
the distance from the face of the sand 
lying outude to the face of the em- 
bedded pattern is pretty regular, as in 
work having tolerably flat outlines — 
will gauge the distance by first touch- 


ing the pattern with the wire, measur- 
ing the length, and then pushing the 
wire in to a distance in. less, as 
required. The reason why this space 
can be left is that the porous nature 
of the sand allows the gas to strike 
through the thickness intervening be- 
tween the termination of the vent and 
the face of the mould. 

For this reason, also, sand of a close 
texture And rammed hard requires 
more ana closer venting than a free 
and open sand. When, as in bedded- 
in moulds, the vents are driven from 
the bottom fwe downward, the surface 
is always rubbed over with sand to 
close the openings of the vents. If 
this is not done, the metal gets into 
the vents and chokes them up, pro- 
ducing a scabbed, if not actually a 
waster casting. The distance between 
the termination of the vents and the 
face of the mould will depend al- 
together upon the nature of the work. 

The heavier the work, the greater 
the thickness of intervening sand, 
because the pressure tending to force 
the wr through is greater ; but in very 
thin, light work, it is necessary to 
bring the vents close to the suiiace. 
Sand which is overdamped will require 
more venting than drier sand, because 
obviously there is more gas generated. 
For close and hard rammed sand, 
abundant venting supplies in an arti- 
ficial manner that fre^om of exit for 
the gas which the sand itsejf, tlirough 
its density, fails to provide. 

The connecting t<^ether of the vents 
in a mould is done in several ways. 
There is the vent pipe, which connects 
the vents going down to the coke bed 
with the outside of the mould. There 
are the vents from the bottom of the 
dn^ in turned-over moulds, which 
connect the vertical vents ^m the 
lower mould face with the outside of 
the flask. There are the vents from 
the upper mould face coming directly 
through the cope; and lastly, the 
vents coming out at the joints of the 
flasks, and longing off the air from 
the mould sides. In cases of the latter 
kind, though the vents or " gutters 
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may be put in at random, there is, 
presuming no closing up of their open- 
ings takes place, a certainty that the 
air will staike through, b^use the 
mass of sand has already been honey- 
combed with the smaller vent wires. 

The trowel {hij) is a tool which 
is constantly in use, doing duty for a 
variety of purposes, and being carried, 
like the carpenter’s rule, in the trou- 
sers’ pocket, ready for immediate ser- 
vice. In company with the moulder’s 
hands, it shares the shaping, mending, 
and finishing of moulds, and is just 
as serviceable as its namesake used by 
the mason and bricklayer. It is em- 
ployed for cutting, digging up, and 
loosening the sand in small masses ; 
for patching on portions which have 
become broken down ; for smoothing 
and sleeking over the flat surfaces of 
moulds, and for smoothing down the 
blacking and plumbago (graphite) 
whether used wet or dry ; while the 
butt end of the handle is improvised 
for thrusting in nails used when mend- 
ing up. The trowel even becomes a 
sort of rough gauge, for the moulder 
usually tests the closeness of the joint 
of a pattern, or flask, or core, by at- 
tempting to thrust in the blade of his 
trowel. If the blade passes in, the 
joint is open ; if not, there is not 
much the matter. Again, he marks 
the outsides of flasks with the trowel, 
chalking the sides of the flasks and 
drawing 2 or 3 lines from one across 
to the other, and when the flasks are 
finally closed for casting, the coinci- 
dence of the lines indicates coincidence 
of the mould joint within. Again, for 
pressing down or “ pinning ” the joint 
edges of moulds, and so preventing 
crushing, the trowel is always used, 
as it is for scraping out core prints 
when too small for their cores, and 
for cutting vent channels or gutters, 
making g(^ the joints of cores and 
drawbacks, and for a multitude of 
kindred uses, t (Pig. 64) shows the 
common form of trowel, averaging 
about 6 in. long. This is called the 
“square” trowel, distinguishing it 
from the “ heart ” trowel h, j Ulus- 


trates a combination trowel called the 
“ heart ” and “ square,” which is used 
only as a touching-up and finishing 
tool, being made in smaller sizes than 
the other. 

The remainingfigures represent tools 
which are all used for cleansing, mend- 
ing, sleeking, and finishing moulds. 
They are called by different names, 
though their functions are essentially 
sirniW, the names being derived from 
the more especial uses to which they 
are applied, or to their fancied resem- 
blance to common articles, h is the 
“cleaner,” a tool which ranks next 
frfter the trowel in point of general 
utility. Its long thin blade is used 
for cleaning and smoothing the vertical 
faces of the deep and narrow portions 
of moulds into which the trowel would 
not reach, for mending up similar sec- 
tions where the fingers cannot enter, 
for boring holes in moulds for chaplet 
stalks, and for core vents ; while the 
tumed-out foot, standing at right 
angles with the end opposite, is used 
for lifting out sand wliich hM fallen 
into the lx)ttom of deep narrow moulds, 
for mending up and making good 
damaged parts similarly situated, for 
pressing sand around cores after they 
have b^n placed in their prints, and 
for many similar purposes besides. 
These cleaners are made in widths of 
blade ranging from I in. to about 
in. 

All the remaining tools (Fig. 55) 
are finisliing tools. Taking them in 
order, / is a square comer “ sleeker,” or 
“ slicker,” or “ slaker,” or “ smoother,” 
and is used for sleeking the internal 
faces of moulds which stand at right 
angles with each other, m is a tool 
of the same character, but having one 
face curved for sweeps, n is a head 
tool, used for sleeking the hollow im- 
pressions left by heads, o is a hollow 
head, by which the rounding edges of 
moulds are finished, or those edges 
which become the “hollows” of the 
casting. All these are made m several 
sizes, laxge and small as convenient, 
p is a spoon tool, the shape of the 
bowls resembling those of spoons. 
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They are handy for finishing hollow 
work. The head tool r differs from 
the spoon tools in being narrow, j)and* 
lei, and quicker in curve. It is used 
for cleaning and finishing heads in 
circular and hollow work, 5^ is a tool 
differing from the last in having square 
edges, which sufficiently indicate its 
use. V 70 a; are flange tools, l)eing used 
for smoothing the bottom edges and 
sides of flanges and flange-like moulds. 
y z are boss tools, a is a button sleeker, 
Hs a pipe sleeker, and u a modificiv- 
tion of the latter. All the tools in 
this group are made in different sizes, 
and some in modified forms, and all 
alike, either in iron or in brass. They 
require to be kept clean, and free from 
rust and dirt. For special work other 
tools besides these are made. The 
most convenient Ik)x in which to keep 
these small tools is a plain open one 
with a bridge of iron screwetl across 
the top, by which to carry it from one 
part of the shop to another, as required. 
(‘ Industries.’) 




Musical Instruments : 

EErAIEINOr riANOS, HARMONIUMS 
AND MUSICAL BOXES. 

Pianos. Putting in a Nau Wire. 
— The brcjiking of a wire is a common 
happening even with comparatively 
new, sometimes quite new, instru- 
ments. It does not indicate any want 
of quality or poor workmanship, but 
is caused by either a latent defect in 
the manufacture of the wire, or in its 
molecular structure, this proliably 
l)eing brought into evidence by a little 
overstraining. Hinges, too, are apt 
to give way l)efore tho instrument is 
otherwise worn, and therefore ret^uire 
renewing sooner or later. It is desir- 
able to be prepared for such casualties, 
and to provide a cheap tuning hammer, 
such as may l)e bought for !«., and a 
few of the treble sizes of steel wire, 
also a small (juantity of fawn leather 
and parchment for the hinges, the 
whole costing about 

To put on a string, the action must 
be removetl, and the broken wire taken 
out. Even if nothing more be done, 
this will be a great gain, as the string 
will generally lie across others, causing 
the whole to jar. The size of the wire 
(music gauge) is ascertained by refer- 
ence to the number written upon the 
plank at the treble side of the string. 
In most pianos it will be found tliat 
tho wire passes round the hitch-pin 
agiun to the plank. By this plan, the 
eye at the bottom is dispensed with. 
Where an eye is necessary, it will be 
easier to make what is called a French 
eye. This is done by bending the wire 
into a loop and turning the loop end 
twice round just above. This end is 
then bent at right angles and cut off 
about J in. from the twist, which will 
prevent its running back. The top 
end is wound in close coils round the 
wrest-pin, tliis being hammered down 
to its proper level before tightening. 
The wire is put in its position on the 
bridges and tuned roughly between its 
two outside notes, when the action 
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can be replaced, and the tuning fin- of execution that few, even practical 
ifihed from its octave below. In pianos hands, would care to undertake it. 
where the treble notes are not of good When a heavier touch is not objected 
quality, or where the strings are con- to, a remedy has often been found 
tinually breaking, considerable im- in gluing small pieces of weighted 
provement will Iw effected by renewing pine at the bock of the stickers, sets 
the top octave, the increased brilliancy of which are sold expressly for this 
obtained by this means well repaying purpose. 

the trouble taken. Keys Stickiwj. — Keys sticking are 

Jiepairiruj Sticker ’ffinge. — To repair remetlied by slightly easing the front 
a broken sticker-hinge, unscrew the hole with a small fiat file, care l)eing 
button from the damper wire. The taken to remove only sufficient wo(h1 
sticker can then be seiiarated from to take away the pin mark. To test 
the lever to which it is glued, and if the key also bintls in the centre, 
removed from the action. The old lay the key so that the centre pin just 
hinge is then picked from the slot enters the countersink of the round 
and from the hammer butt. For the hole, when its t>wu weight should lx* 
new hinge cut a piece of fawn leather sufficient to cause it to sink to its 
rather larger than the finished size, proper position. If it does not do so, 
Hammer it to a slrnrp bend at the the centre square hole also recjuires 
middle, which just touch with thin rising ; the round hole rarely needs 
glue, and press into the slot with a altering. Keys will also occjisionally 
blunt table-knife. The hinge is then stay down where, in consequence of 
trimmed to its proi)er size, and the the frame warping, the front pin is 
damper wire passed through its socket, out of the hole. This can be detected 
In gluing to its place, avoid l)eing too by the mark ; where, on the contrary, 
liberal with the glue. tlu"ough hard service, the keys have 

Re-hinginy Lenrs. — To re-hinge a become loose, and rattle, a new and 
lever, damper, or hopper : One portion larger set of pins may lie sulistituted, 
of either of the two first will lie found This W'ill be found quite as easy to do, 
adhering to its rail. This must lie and a much more effectual remedy 
detached with sufficient care to avoid than wedging the holes, 
tearing the wood ; a hot iron then ap- Blockimj. — Blocking is caused by 

plied to the part immediately alxive the hoppers not “ setting off.” The 
the broken hinge will destroy the old effect of tliis is most unpleasant, as 
glue, and permit the groove to be the hammers then block or jam against 
sprung open (not entirely separatetl), the strings, and deaden all vibration, 
so that the parchment may be removed, The regulating wire in the hopper 
and a new piece inserted. The joints should lie unscrewed about half a turn, 
are then pressed close witli a small so tliat the hopper slips from under 
screw or tied round with threjvd until the lever just as the liammer r^h^ 
the glue is set, any superfluous glue the string. Where the blocking is 
being previously removed from the accompanied with a creaking noise on 
hinge. the keys being pressed down, it is the 

CerUrea Sticking.— Gentrefi sticking effect of damp, and on examination it 
nearly always arise from damp, but will be seen that the top of each 
with the exception of the keys, is hopper has become rough through the 
happily not of common occurrence, softening and consequent abrasion of 
When it happens with the hammer the blacklead (graphite). A little of 
centres, the only permanent cure, this applied damp with a small leather 
other t.biJn removal to drier pre- pad, and afterwards burnished with a 
niises, consists in taking the entire piece of smooth steel (such as the 
action to pieces, and broaching the barrel of a tuning hammer), will put 
centre clotns ; but this is so difficult matters right. A^ere the blocking 
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occurs from the check of the hopper, would take au amount of force not 
the touch is too deep for the blow, likely to be exercised, so that wth 
and a piece of brown paper should be common care the different parte may 
put under the baize at the front of be taken asunder without the slightest 
the keys. risk. As a rule, the public are slow 

MotJis , — Of all the ills to which a to appreciate this, and the old fear of 
piano is liable, the effect of moths and meddling with any portion of the in- 
moisture are ^e most disastrous. Of terior still exists. With the harp, on 
the two, the former is perhaps the the contrary, one of the first lessons a 
more destructive, because the attacks purchaser finds it necessary to learn is 
are more insidious, and the miscliief is to tune it, and replace broken strings, 
generally very far advanced liefore it and it would l)e considered quite ex- 
is discovered. There is no part of the ceptional, even for a lady, not to 
action, however small may be the aper- possess this amount of skill. It may 
ture, that will escape the ravages of fairly be urged that as the tuning of a 
the grub, and many a fine instrument harp is diatonic, and the strings so 
has in a short time been converted by much more accessible, there is little 
them into a complete wreck, and even comparison between the two ; but it 
after a thorough repair and supposed must also be remembered that though 
complete extermination of these pests, the tuning of a piano, as a whole, may 
the destruction will often recommence ; be, and generally is, l)eyond the powers 
so that wherever there seems reason of an amateur to accomplish, there are 
to suspect their existence, the most yet many accidents to which the 
rigorous examination and cleaning of mechanism is liable, which, though 
all parts of the interior is imperative, trivial in themselves, aro not on that 
A saturation also of the suspected account the less annoying (especially 
parte with spirit and camphor has when it happens, as is often the case, 
often been found productive of good where the visits of a professional tuner 
effect. are few and far between), and yet are 

Damp . — To guard fi^inst damp, it very easily put right — such an occur- 
is advisable that a piano should never rence, for instance, as a crumb or other 
be placed, if it can be avoided, on a small article getting between the keys 
stone floor or close against an outside will occasionally render a piano useless, 
wall. Where this is impossible, it is and necessitate, besides delay, the ex- 
better to raise it either on a thin pense of a tuning, when probably it 
wooden partition or on “insulating” would not otherwise reciuire it. How 
glasses, so as to allow a passage of air often the simple breaking of a wire lias 
all round ; also occasionally removing a like effect most readers know to their 
the front, and where the liammers cost. 

seem inclined to stick, place the action Taking to Pkca . — In upright pianos 
at a little distance from the kitchen the whole of the movable parte are 
fire. Other symptoms of damp, and kept in their places by what are termed 
the way to cure them, will be noticed steady pins, so that when replaced 
farther on. they are certain to bo in their exact 

DwraMUty . — Pianos that have been position for playing, and as the first 
made within the past 20 years or so step in repairing is to obtain access to 
are, both In frame and mechanism, the interior, the beginner should ac- 
of much greater durability than those custom himself to take all these to 
of earlier date. In the latter, among pieces until he is familiar with the 
other shortcomings, the action centres mechanism. To take out the doors, 
weip BO tender, even when compare- having turned back the buttons (if 
tivdy new, as to require the greatest any), pull them forward at th6 top, 
care hi handhiig ; wWeas, in the more and then lift them up off their bottom 
modem pistnmient to effect a casualty dowels— in replacing, these movements 
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are reversed — the cylinder and hollow plane, and by resetting the hopper 
can then be lifted out, the left hand or by bending the key pin. Pine 
holding tlie cylinder, and the right makes a very good key, when slipped 
placed under the back of the liollow. at the pin-holes with a hard wood. 

The action is removed by pulling it Jlamincrs Sticking . — In all problems 
forward at the top, and lifting out by relating to the rei)air of pianos, it is not 
the liammer-rest ; where the dampers so much the cure as the cause of a 
are detached it will be easier if they defect tliat is difficult to discover, for 
are first taken out. In replacing, it when the latter is once known, the 
is necessary to be careful in guiding remedy is generally easy enough, 
the l^k of the jiction over the hopjHjrs, 1‘roperly speaking, a lianuner can only 
and in placing the dowels at the bottom stick from its centre; but a damper 
of each standjird in their respective wire out of place or binding in its 
holes, when, by a slight pressure at socket, a hinge-bound sticker, or a 
the Ujp, the fiction will slip into its broken tape to a check action may 
place. In pianos tliat are fitted with ctveh be descrilied im a “ sticking ham- 
a double check action, the modus oper- mer,” although the hammer itself may 
andi^ though still the sjime, is a little be perfectly free. It is so common to 
more difficult of execution, in conse- seeasetof centres completely ruined by 
quence of both the weight of the action unnecessary broaching that it is worth 
and the complication of its parts, but while taking some trouble to first as- 
generally in such instruments special certain whether the centre is too tight 
directions are fiasted inside to serve as or not. It is pretty good evidence 
a certain guide. Keys may be taken that the sticking is caused by the 
out by lifting them at the front until damper wires when the hammers are 
they are clear of the centre pin, when free at the treble end, but this will be 
tliey may lie drawn forward. In rendered more conclusive by bending 
practising these movements, it must one of the wires out of its socket and 
be borne in mind that under no con- trying the effect. If the hammer is 
ditions should force be exercised, as then free, it is the socket rail which 
every part should drop easily into its must be broached ; but if the hammer 
place. still sticks, it must be either that its 

Keys. — Lime-wood is generally used centre is tight, or the butt of the 
for keys, though any straight-grained hammer is jammed between the forks 
and tough wood would answer quite as of the rail. To test for the latter, 
well. When the middle of a wide insert the point of a pen-blade between 
board is used, the keys at that part are the fork and butt, and whilst there 
liable to warp, and sometimes to twist, work the hammer to and fro with the 
A slight warping may easily be cured finger. Should this not succeed, there 
by laying the hoUow side of the key on is nothing for it but removing the wire 
a flat-iron, and gently striking the and broaching the centres' ; &it this is 
upper side with abroad faced hammer, altogether too difficult a task for any 
between theoentre hole and the hopper, amateur to attempt. Dampers are 
the key being bent, by a pressure of often kept from the strings by hanging 
the hand in the Erection required, upon their lifts. If upon tlie damper 
If the warping is very bad, it will be wire lift, screw down the lift (or button), 
necessary to wedge saw kerfs about until there is the space of a cara 
i in. deep in the hollow side, though between the lift and damper. With 
this requires great care, as the key is Collard or Kirkman dampers, they may 
apt to Dreak. A twisted key is very also hang upon the rail lift, or the 
bard to straighten, as the saw kerf will piece of wood which lifts the dampers 
bave to be diagonal, smd a wrong slant when the loud pedal is down. Either 
^11 only make it worse. A great of these makes may be eased by en- 
deal can, however, be done with the lai^ging the sorew boles and lowerii^ 
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the lift, though for Broadwood or 
French dampers this is not needed. 

Pitch . — It is useless to keep tuning 
up to pitch, until the cause of giving 
way is remedied. The causes are vari- 
ous. If the wrest plank has not been 
thoroughly seasoned, it would cause 
the pins to give from the immense 
strain on them. The same remark 
may be applied to that part (at the 
bottom of the piano) where the hitch 
pins are inserted. Instances have 
occurred where the hitch pins have 
been torn through the wood from the 
strain on them. If the scjde or speak- 
ing length of string between the belly 
bridge and wrest plank is not to the 
correct length, it will cause a breakage 
of the strings, and the instrument 
cannot be kept up to the standard 
pitch. A good many pianos become 
worthless from the inaccuracy of their 
scale. Now for the remedies : To cure 
looseness of the wrest pin in the hole, 
if the wrest plank be sound, put a 
larger rest pin in. When the hitch pin 
does not hold in the l)ent side or 
bottom block, if the bent side or 
bottom block is sound, replace either 
with a stouter or longer hitch pin. 
•(W. H. Davies.) 

Buzzing. — “Buzz” is the most im- 
portant of the minor defects of a piano, 
as it is generally also the most per- 
sistent. The conditions under which 
it may occur are various, and for the 
most part, simpleand easily removed; — 

(а) Shavings may have been left in 
the bottom of the case or at the lower 
ends of the wires, and will be seen on 
removing the lower panel, i.e. the one 
below the key-board. 

(б) The cause may bo found in a 
loose fit of the upper or lower panel, 
or of the fall, or of the bar upon wliich 
the fall rests, or of the lining under the 
key-board ; or the fall may not truly 
lie back when opened, or the lid may 
not rest evenly upon the sides and 
front. .Any d^ect in the fitting is 
sufi|cient to cause a buzz. 

To discover the cause : first raise the 
lid. If the buzz ceases, the cause lies 
in the fitting the lid, which must be 


adjusted by raising or lowering one, or 
both, of the hinges at the l»kck. If 
not, remove the upper panel. If the 
buzz ceases then, find out what part of 
the front causes it. The panel l)eing 
replaced, the buzz will probably again 
be heard : it may happen that by merely 
taking out the panel and putting it in 
again the defect in the fit has l)een 
remedied. If not, the part whose 
I looseness causes the buzz, will l)e found 
by pressing the panel in its frame, or 
the frame itself downwards, inwards, 
outwards, or sideways, until the dis- 
I agreeable noise ceases. It is possible 
that a piece of ordinary writing paper 
gummed or glued on at the spot, where 
pressure has stopped the buzz, will be 
sufficiently thick to fjroduce a perfect 
fit. If the manipulation of the front 
does not bring about the desired result, 
proceed in the same manner with the 
lower panel, the keyboard lining the 
fall, and the bar on which the fall rests. 
The fall is removed by simply raisiug 
it : if the fit is perfect, this is not 
easily removed. The liar beneath is 
fixed by a sunk screw at each end to 
the frame of the piano. The key- 
board lining is usually sprung into 
position, wedging itself into the slits 
which receive it, and the defect will 
be an imperfection of the wedging. 
A thin slip wedge is the remedy. 

(c) Torsion of the sound-board may 
arise from the woodwork adjoining the 
iron studs which, when the lower panel 
is removed, are visible at the base of 
the piano, projecting tlirough the 
sound-boai^. Tliis is origintdly cut 
away just enough to admit the passage 
of the studs without contact. These 
studs, however, have a very sharp 
rise, and it may happen that the ten- 
sion of the strings prepuces in the lower 
part of the board a certain amount of 
torsion, and very little suffices to bring 
the two into contact. When this 
takes place, a buzz results. Tfie 
remedy is obvious, ly means (rf a thin 
narrow sharp knife. 

{(L) Great difference is to be noticed 
in the tone of different pianofortes, and 
even of different notes on tbe same 
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piano. These (liffereiices are largely 
dependent upon the mateml of the 
frame and bridging ; and it may be 
said brofuUy that viitcris jiart&ws, the 
tone will vary between sharjjness and 
sliortncss, and softness and rotundity, 
according Jis metal or wood predomi- 
nates. Ilut (^uite distinct fnmi these 
qualities, accidental to the material, 
is the clearness of nt>te given by a 
ixjrfect instrument, the result of effec- 
tive toning. The openiticui is simjde, 
but deliciite in the extreme, and the 
affected part is the felt covering the 
hammers. This felt which is of a very 
fine kind, varies occfxsionally in density 
and this variation may sometimes pro- 
duce a buzz. An opcnxtion wliich 
improves the quality of the tone, and 
removes the buzz (when attributable 
to the cause under consideration) by 
e(|ualisiug the density, consists in 
pricking the felt on the up}»er part of 
the hammer with the toning tool, 
which, in its simple form, is a fine 
steel fork of 3 short sharp prongs. 
The felt is not i)crpendicularly i)roddcd, 
but the jKiints of the fork tire stuck 
into tlie felt as often tis is re(iuisite to 
produce tlic correct tone, and in the 
direction shown in Fig. 56, the motion 
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being that indicated by the darts. 
This operation depends for its success 
upon delicate hand and car : over- 
prodding is injurious to the felt and 
ruinous to the tone. 

If the buzz does not yield to one or 
other of the remedies indicated, the 
cause' will probably be insufficient 
tightening of leading screws, or defec- 
tive fixing of the foundations, or imper- 
fect gluing, and the instrument must 
be handed over to a pianoforte- maker. 


Faulty Repetition . — Another com- 
mon defect is in the “repetition ; a 
key will not rise to the level instantly 
the finger is raised, it rises either 
slowly or not at all. This may result 
from one of two causes ; either the 
key lias warped or it has swollen. 

(«) The warping of the key will 
probably be the result of the piano 
having been subjected to extremes of 
temperature — great heat in summer, 
and great cold in winter ; or perhaps 
one day the room is without warmth 
of any kind, the next it has a roaring 
fire. In time the keys will stick. To 
remedy this, raise the lid and remove 
the front, the fall and the bar, raise 
the key by the forepart, above the pins 
which keep it in position, and draw it 
forwards. Where the key rubs its 
neighlxiur it will generally appear 
chafed, but if no chafing is apparent, 
just rub the side lightly with black- 
kiatl, and repliice the key — it will now 
bkicken its neighbour at the point of 
contact, and at the corresponding part 
of itself it may be rubbed down very 
slightly with glass-paper, first No. 1, 
then No. 0. 

(/>) Swelling of the key is the result 
of damp alone, which operates by 
decreasing the size of the holes into 
wliich the fixed pins fit, and these are 
accordingly more or less gripped by 
the key. Perhaps only one is tightened, 
more likely both. On taking the key 
out, it will be at once apparent whether 
Ixith pins are gripped or only one, as 
the piece of cloth in the forward hole, 
and the wood itself in the case of the 
other are dented and blackened. The 
hole may be enlarged to the neoessaiy 
extent by shaving the wood with a fine 
penknife, but preferably by filing it 
with a fine fret-file of oblong section. - 
No more should be taken off than is 
just sufficient to enable the key to 
work freely, as otherwise the key will 
rattle and work unevenly. 

There are some external causes of 
“buzzing” which demand attention. 
Thus the piano may be standing on a 
loose floor-board : the remedy is to 
fasten the board tightly with screws, 
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removing the loose nails, or hammer- 
ing them well in. Glass in pictures, 
mirrors, windows, doors, etc. may be 
Idose or cracked ; also gaselier globes 
and candle-chimneys. The remedies 
are tightening or placing a piece of 
cloth l^tween the gl^ and its support. 
China ornaments, for a similar reason, 
should rest on or against a deadening 
material. The scuttle, fender, and 
fire-irons also require looking after to 
prevent jarring. Nothing should rest 
on a piano while it is being played. 
If candlesticks are necessary, their feet 
should have baize glued on, or they 
should stand on mats. 

JtcTicwing Pins and Wires . — As the 
pins and wires of pianos become worn, 
it is necessary to renew them. First 
remove the action — the apparatus 
which sets in motion and includes the 
hammers. Raise the lid, take out the 
front by undoing the little button at 
each end of the top, drawing it out- 
wards at the top, and lifting it from 
the pins in the upper edge of the fall. 
Then remove the fall, and the action 
is fully exposed. Before removing it, 
observe whether the dampers do or do 
not form part of the action. If the 
wire which passes up between the 
“ stickers ” (upright rods which set the 
hammers in motion) goes through the 
head of the damper and is secured at 
the other side by a nut, and if the 
dampers have no independent frame 
working in its own sockets, as may be 
known by moving the right pedal, the 
dampers cannot be taken out separately. 
Those having such a frame will work 
in a socket at each end, or a socket at 
one end and an eyelet-hole on a screw 
at the oth^. Turn the buttons and 
lift up ; or turn one button, raise that 
end, and draw out of the eye. 

Fixed to the inside of each end, and 
6-8 in. from the top, is a block carry- 
hig a button, which keeps in position 
the upright bars forming the ends of 
the a(^on frame. Turn these buttons, 
draw t^ upper part of the frame out- 
wiirda, and then lift upwards and 
outwards '•bodily. The action is 
■delicate part, tuM at the same lime 


heavy, and to remove it Without an 
accident requires firmness and careful- 
ness to exercise equal strength at each 
end. The slip lying across the keys 
will be removed by unscrewing at 
each end, and the keys can then be 
raised. The keys are all numbered, 
and it will save much time in replacing, 
if they are put aside in an orderly way. 

To substitute new or replace the old 
pins, the piano should be laid on its 
l>ack, and this may as well now be done. 
The pins are slightly roughed on the 
part which lies in the heiul-piece ; as 
this roughness is, screw-like, there will 
be but little difficulty in extracting 
them. To remove a pin, first turn it 
sufficiently to relax the string. This 
can most conveniently be done with a 
tuning key, but a strong pair of ordi- 
nary pincers may be n^e to serve. 
When turned enough, remove the 
string, and then extract the pin witli 
the pincers, turning to the left and 
drawing out. 

It is possible the old pins will do 
with a little help, in case it is not easy 
to obtain new and larger ones. Take 
out one of those belonging to each note 
of an octave in the most-used section 
of the instrument. Thoroughly dust 
the sides of the holes with dry finely- 
powdered chalk, replace the pin, and 
hammer it well in to the proper extent, 
i.e. up to the head or blackened por- 
tion. The great points in repinning 
are to drive the pin in perfectly per- 
pendicularly to the head piece, Ana to 
drive it well home. The little hole in 
the pin should be peri)endicular to the 
base line of the piano. As it is of 
paramount importance that the pin 
should fit very tightly, it will require 
the exhibition of not a little wel* 
directed strength to do this properly, 
but there is nothing really diffic^t m 
it. 

The removal of one pin to a note will 
be quite sufficient in the case of a tri- 
chord or semi-trichord piano ; but care 
must be taken to remove corresponding' 
pins in adjacent notes by which is 
meant the pins bearing the ends of one 
string. Thus in Fig. 57, which suffi- 
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ciently shows the systera of stringing, 
the pins marked represent those to be 
removed. In a bichord, both pins 


the pins thus treated will remain in 
tune wliile the other strings are 
alFected. The diflerence will first 





'must be removed, as the one string 
furnishes the 2 chords. If the chalk 
answers its purpose, the string kept by 


become sensible by a vibration being 
audible on the one note, and ^ the 
remedy will be proved by the difibr- 
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ence in pitch on damping the wires in . single string, from 4d. for the thinnest 
succession, and striking the note if the j to la. for the double covered, 
difference between the number of | Rusty Wires. — Wires are frequently 
vibrations of each string is sufficient to found to accumulate rust. This arises 
be separately appreciable. solely from damp, either a damp atmo- 

In the illustration, a is a monochord sphere in the room generally, or damp 
double-covered string ; 6, a bichord ascending from the floor. The latter 
single-covered string ; c, a bichord may be checked by covering the floor 
plain wire ; d, a trichord plain wire. beneath the piano with a sheet of 
Pins are made in 6 sizes. Hughes, waterproof paper, either Willesden 
37 Dru^ Lane, sells complete sets of paper or ordinary brown paper well 
the ordinary size (“ 02 A”) at 1«. 8d.; dried and coatetl with linseed-od 
and of the lai^gest size (“0000 A ") at varnish on both sides, laying it under 
2s. Qd. ; for numbers less than a set, the carpet. 

4d. per dozen. To remove rust from the wires, rub 

The pins lieing fixed, put in the them lengthwise ' with a piece of line 
wires. Of those there are 3 kinds: chamois (“shammy”) leather with 
double covered, single covered, and emery flour or ensms jjowder spread 
pLiin ; the first-named being for the i on it, thoroughly removing every par- 
lowest bass nates. All the covered . tide of the pt>wder afterwanls with a 
ones are fixed singly ; each chord is a clean leather. 

separate string. The plain ones are Cd.f:ste Pedtd. — ^To soften the tone of 
fixed one to a note in a bichord, or the | a piano, use is made of a })edal action 
bichord portion, and 3 to 2 notes in a I wliich shifts the hammer so that they 
trichord. The course of the strings in strike less wires — 1 instead of 2 in the 
each case is shown in Fig. 57. Care bichoni, and 2 instead of 3 in the 
must be taken that the wires properly trichoixl. By the Celeste method, the 
traveree the bridges, and are caught by hammers strike always the same num- 
the right pins, which are intended to ber of wires, but the softening effect is 
shut off the part not intended to vibrate gained by interfjosing a layer of felt 
from the free part on which the between the hammer and the wire, 
hammers act. The wire is then drawn On taking away the uppcr’aiid lower 
through the little holes in the wrest panels and the actiim frame, and sup- 
pins as taut as possible (a sufficient jMMiing the remaining fixed part and 
lei^th in the case of the plain wire the right pedal lever removed, th re 
being cut off the roll), and given a are only the liack, body, strings, and 
turn to secure it from slipping. It is soft petial lever left. At the back of 
then tightened up with the key, and the action frame runs a stnmg Ixiard, 
finally tuned. It will have been which keeps the stickers and hammers 
notio^ that below and above the in position. This is held firm by a 
bridges are pieces of braid, flannel, strong spring at the right end, and at 
or luting running in and out of the the left end will be found a lever, 
wires. These are very necessary, and wh<»8e lower left end rests on the 
serve to deaden the part of the wires upper end of the upright rod which 
beyond the bridges. Just below the springs from the side end of the pedal 
line of wrest pins should be figures to lever, while the upper end of it fits 
indicate the size of the wire u^ ; for into a notch cut in the board. When 
all notes between any 2 of these the pedal is depressed, the rod is raised, 
nutnbers, the size indicated by the and the board is pressed sideways, 
lower is to be employed. With the Celeste, this square lever is 

The wire, in bulk, is sold by the no longer required ; it is unscrewed 
pourtd, •for which weight the price is and removed. 

2ai ISd., whether plain steel or covered. For fitting with the Celeste pedal, 
The latter kinid is Also sold by the 2 pedal levers are required, in order to 
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support and work the 2 side rods that 
carry the lath to which the felt is 
attached. One pedal has to draw down 
both levers, so that the division be- 
tween them must be shaped accord- 
ingly. The ends where friction occurs 
are covered with Ijaize, and then rubbed 
with yellow soap. Generally the height 
of the side rods is determined by the 
height of the hammers. The damping 
felt is 1 in. wide at the treble end to 
IJ in. at the bass end, and in. is 
glued on to the lath. The length of 
the felt is just a trifle over wliat is 
bufficicnt to cover the wires. The lath 
is 1} in. deep and a J in. thick, and 
fits into a slot at the upper end of each 
side rod, so that the top edge of the 
lath is level with the end of the rod. 
The side rods rest on the extreme ends 
of the pedal levers, to which they are 
athwhed by leather hinges ; the intKle 
of attachment will best be olwcrved 
fniru the iliscanlod side rod, which will 
Ik: too short for use. These nsls must 
run up quite close to the side walls of 
the piano, and their length will lie 
such that the upper edge of the felt 
will rest ordinarily 1 in. IkjIow the line 
on which the harniners strike the 
strings. At about 6 in. down, a 
mortice is cut in each rod, and this 
works on a in. screw, driven into 
the side wall. The length of the 
mortice is such, that when the fiedal 
is down, and the rods are raised, the 
felt will cover the line on wliich the 
hammers strike the strings, A small 
circular felt washer lies between the 
rod and the head of the screw. A 
strong band spring attached to the 
under side of the right lover, ami 
acting on the floor of the piano, com- 
pletes the mechanism. (W. W. C.) 

Harmonitims.—PaWs o/, and to 
make . — First purchase about 16 ft. of 
f-in. pine, about 1 ft. wide, and a 
lank of good sound beech, 3 ft. long, 
in. wide, 2 in. thick at one end, ami 
and running off to ^ in. thick at the 
other. Be particular as to the quality 
and soundness of the wood ; it must 
be thoroughly well seasoned ; and, in 
tmler to ensure its being thoroughly 


diy, kept in a warm room — but not 
too near a fire — for some weeks before 
being worked upon. 

While the wood is drying, procure 
your vibrators or reeds, from any har- 
monium-builder. Buy a good set of 
54 notes, C C in the bass to F in the 
treble, being octaves. Prices of 
reeds run from 12». 6d. to 26s. a set, 
according ^to quality ; reeds can be 
purchased* together with leather for 
the bellows, and all other requisites, 
of Wilhs, 29 Minories. Also purchase 
the screws (about 15 
dozen) for screwing 
the reeds tf> the sound 
board. See that the 
reeds are well riveted, 
or they will soon get 
slack, and cause much 
trouble. 

Fig. 58 is an elev- 
ation of the ends of 
the case ; a, block or 
cheek ; 5, ledge ; c, 
bottom block ; d, 
groovofor front panel. 

Fig. 59 shows under 
side of boards to carry 
feeders ; Fig. 60, valve l)oard8 for 
fee<lcr8; Fig. 61, sljaiKj of pieces for 
sides of feeder ; Fig. 61a, shape of 
pieces for ends of feeder ; Fig. 62 




pair of ribs (black line at top shows 
where linen is glued on). Fig. 83 
illustrates the arrangement of the 
interior ; a, feeders ; 6, reservoirs ; o, 
O 2 
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wind-chest ; (/, spiral springs ; c, sup- 
ports for crank ; /, cranks ; //, conls 
for connecting emls of crank levers 





Fig. 61. 



I'ti. «lA. Fig. 62 



Hg. 63. 


to foot-lxnirds ; h, wind-trunks ; /, 
blocks or cheeks ; j, safety valve ; k, 
peg to open valve. 

The Case. — The cti.'se must lie got 
ready first, as the bellows and other 
parts are fitteil to and supported by it. 
The W(kk1 may be pine, oak, uiahogany, 
walnut, or rosewood. First make the 
ends, 2 ft. 7 in. high, alwut 12 in. wide 
in' the narrowest part, and i in. thick. 
The top portion, to a dejith of 7 in., 
projects alxiut 2 in. at the front, lliis 
wider jxirtion must be thickened by 
gluing and screwing a prepared block, 
2 in, thick on to the inside. The bot- 
tom part snould idso be blocked out 
to the ^ same thickness, and 3 in. in 
depth. ‘ These blocks need not lie solid, 
but may be made of |-in. stuff, and 
then veneered o^r where they will 


be in sight. An ornamental truss 
may lie placed under the front of the 
top block, or check, or a turned pillar 
may run from the under side of the 
top block to the top of the bottom 
one, which will form a liase for it. 
Now glue and screw a ledge of wood, 
f in. wide and 3 in. deep, to each 
end, to sup^xirt the bellows. These 
ledges, as also the cheeks, shoulil not 
exteml right acro.ss the end, but to 
within ^ in. of the Ixick, so as to allow 
the dust j>anel, or Imck, to lie fitted 
in. A glance at Figs. 58 and 63 
will explain these operations. 

IVepire a panel of ^-in. stuff for 
the front, 3 ft. 3 in. long, and 2 ft. 
high, with an ojKjning cut in thelxittom 
pirt, 1 ft. 8 in. long, and 8 in. high, 
to allow the feet to l)e placed on the 
foot-lxiards. This piuel is let into 
the under side of the cheek or blocks, 
about J in. 

Prepare a board 4 in. wide, 3 ft. 
4 in. long, and 1 in. thick, and screw 
it at the bottom of the lower blocks, 
so that it may come right to the 
front, and lie Hat on the fiiKir. This 
is the fouiulition-board, on which the 
foot-lKiards for blowing will be hinged. 

Take 2 Ixiards, 3 ft. 3 in. long, and 
fix one tc» the top cheeks at the back, 
and one at the Ixittom. 

Proceed to fit up the interior of the 
case. First prepirc 2 IxMirds, 3 ft. 
2 in. long, 11 in, wide, and at least 
f in. thick, to carry the feeders and 
reservoir. Plane them very true and 
smooth, then cut 2 holes in each, 
6 in. long and 1 in. wide, at a distance 
of 3 in. fn)m each end. Fig. 59 
shows the under side of the Ixjard to 
carry the feeders, with 2 spiral springs 
fitted to it, and the holes cut in it for 
the wind-trunks. The springs are to 
cause the feeder to open when released 
from the pres.sure of the f<x>t, and are 
termed “ gape-springs.” They may 
be made by cutting an ordinary spiral 
chair-spring in half, and placing each 
.half in the position shown. 

Feeders . — The feeders next claim 
attention. The under or valve boards 
are each 1 ft. 4 in. long, 10} in. wide, 
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and f in. thick. Bore 4 hulcH, in. 
diameter, through thorn, atr sliown in 
Fig. 00. ThoHe holes are to be covered 
by valves, which must be lujuie as fol- 
lows : (41ue 2 thicknesses of leather 
together (soft side outwanls), leaving 
one 1 in. wider than the other ; phuic 
them between 2 flat IxKirds to dry, 
then cut them to size, and glue the 
single thickness down to the valve- 
Ixrard, thus forming a hinge to the 
valve. The valves may ciicii be made 
to cover 2 holes, so that only 2 valves 
will 1)0 needed for each feeder. They 
should 1)6 I in. larger all round tluwi 
the holes which tlnjy cover. 

V oJ.vc-hoiirdH . — 1' he valve- 1 m )ai*ds are 
next hinged on to the feeder-1 )oard, 
and for this purpose a strip of J-in. 
wood, IJ in. wide, is to be glued and 
screwed on to the under side of the 
feeder-lM)}vrd, and a similar strip) on to 
the inside end of the valve-board. 
The valve-lMjard may Ire hinged either 
with brass butt-hinges, or a strip) of 
leather inside and out. Many p)refer 
the latter mode, as tlxereis no liability 
to squeak. 

Ftcdcr -folds. — The folds of the 
feeder may now 1)C got out of J-in. 
l)oard. You will reepuire 8 pxicces like 
Fig. (il for the sides, and 4 piieceslike 
Fig. ()1 a for the ends. The end.s of 
each fold are cut to an angle of about 
40*^. Set these out very carefully, sis 
it is impxortiint that they should be 
accurately iiiskIc, or the feeders will 
1)6 the source of constant annoyance 
and trouble. Procure some very soft, 
supple, wliite sheep)Hkin, and cut it 
into strips (lengthways from the nock), 
about IJ in. wide. Cut some strips 
of linen, about in. wide, across the 
stutf. Stand eacli paair of ril)s side by 
side, with their short edges about A 
in. apiart, wliich you may secure by 
placing a strip of stout cardboard 
between them, and glue a strip of 
linen over the edges, as shown in Fig. 
G2. The linen will thus be on the 
inside when the folds are attached to 
the feetlers. Let this dry, and then 
glue a strip of leather on the other 
side of the joint, grain side outwards. 


Then glue similar strij)8 on the outside 
of the top and Inxltom etlges, so tliat 
half the width t)f the leather overhangs 
all round. Fasten the spiiral springs 
in their proper piosition on the valve- 
iKxird, and then glue the overhanging 
leiithcr of the folds on to the valve- 
board and feeder- board. 

The inside must also have stripes of 
I linen on the joints, which you will be 
I able to rub down W'ith a strip of wood 
inserted through the corner holes 
where the gussets will be put on. 
When you have atbiched all the folds 
to the feeder and feeder-lxxard, and 
well rublied down jill the leather, to 
make it fwlhere perfectly i 11 over, let 
it dry thoroughly. Opxeu the feeder 
to its full width, and cut a pxaper 
pittcm of the gussets ; cut them out 
in Iwither, and, after piring all the 
eilges with a sharp knife, glue the 
gussets on, and rub them down well. 
A small triangular gusset-piece will be 
reejuired for each comer where the 
valve-boards are lunged ; and if brass 
hinges arc used, a strip of leather 
must be glued all along the joint, to 
make it perfectly air-tiglit. When all 
this IS done, clean otf the leather with 
a spxonge dipped in hot water ; cover 
all the woodwork of the feeders with 
colourc'd or ornamentiil pxjiper, and they 
will look very neat. 

Wind-trihuks. — Make the two wind- 
trunks of tliin wood, GJ in. high, and 
slightly Ijirger internally than the 
wind-holes. 

Jicsenwir. — The reservoir is merely 
a i-ectangular Ixellows, with each fold 
2^ in. wi<le. Cut the ends of each fold 
to jin angle of 40”, the same as the ends 
of the feetlers. The bottom board of 
the bellows will be | or | in. tliick, 
and a safety-valve must bo made in it 
in the position shown in Pig. 63, j. 
This may be alx)ut 2^ in. square, and 
coveretl by a valve of thin wood, lined 
with soft leather (soft side outwards), 
one end of which overhangs about 
1 in., and is glued down to form a 
hinge. The valve is kept closed by a 
spring fastened through a little staple 
on the valve. A ppeg of wood, about 
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in. high, is fixed in the feeder- 
board immediately under the valve ; 
so that as the bellows descends, the peg 
presses the valve open, and allows a 
little wind to escape, thus preventing 
undue pressure on the reservoir. A 
spiral spring is fixed to the centre of 
the under side of the reservoir, and 
to the top of the feeder-boivrd. This 
spring exerts a constant pressure on 
the reservoir, and gives the force of 
wind necessary to cause the reeds to 
sound. 

Foot-boards . — The foot-boards may 
be made of 1-in. deal, hinged on the 
under side of the front edge to the 
foundation-lKMird already mentioned, 
and connected from the top by a cord 
to the lever arm, which is fixed into 
an axle working on centres in 2 up- 
rights placed at the front and bfwjk of 
the inside of the case. Another arm 
extends from the other side of this 
axle immediately under the centre of 
the feeder, to which it is connected 
by a short lug. The general view will 
sufficiently explain tlm, the axle there 
being shown in section only. The 
foot-boards should have a lodge of 
I -in. stuff on the front edge, and they 
may be covered with a piece of carpet 
to make them look neat. 

Wind-ch^t . — The reservoir having 
been completed, should now be fastened 
with glue to the reservoir-board, which 
has previously been referred to. This 
board lies on the top of the 2 wind- 
trunks, which should liave a strip of 
leather run all round the top edges to 
make all air-tight. 

The holes in the reservoir-board 
over the wind-trunks must be covered 
with leather valves to open upwards, 
mfide in a similar manner to those in 
the feeders. These valves are to pre- 
vent the return of the wind after it 
has been pumped into the wind-chest. 
A.small hole, 4 in. long and 1 in. wide, 
is cut in the centre of the reservoir- 
bcfird, to let the wind into the reser- 
voir. ll[ this is covered with a wooden 
valve Hhed with leather, so that it 
may be closed pulling out a stop 
knob, you will have the stop termed 


“ expression ” ; but if you do not wish 
for this stop — wluch is rather difficult 
to manage, and causes the breakage of 
many reeds by over-blowing — ^you will 
not require any valve over the hole, 
but may, if you like, make it rather 
smaller, and cut 2 more holes, 1 on 
each side of the central one, and about 
equidistant from ttiat and the ends 
of the reservoir, as shown in Fig. 63. 

To form the wind-chest, take some 
^-in. pine, J in. wide, and glue it all 
rouml the top of the reservoir-btsird 
fair with edge of it at the sides, but 
2 in. in from tlie ends, and plane it 
level all round, thus forming a sliallow 
bow J in. deep. Now to see if your 
bellows answer, lay a strip of leather 
all round the edge of the wind-chest, 
screw a A-in. board tightly down on 
to it, and glue some paper all round 
the joints to prevent any escape of 
air ; when diy fit it into the case, 
placing a couple of long wedges under 
the cheeks to hold the reservoir-board 
firmly, and a screw or two through 
each end of the bellows board into the 
ledges. Press the foot-boards gently 
and fill the reservoir (do not overdo 
it), and then if your bellows is sound, 
and the valves act all right, the reser- 
voir will take some minutes to empty 
itself. This board is only used to test 
the bellows, and does not form a part 
of the instrument. It is utterly im- 
pcjBsible to make the bellows entirely 
without leakage. 

Pan . — The pan or sound-board next 
claims attention. Take the l)eech 
plank before referretl to, which is to be 
2 ft. 7 in. long, 6 in. wide, 1 J in. thick 
at the bass end and tapering off to | 
in. thick at the treble end. Plane 
this-weiy truly on both sides for it 
must not be touched with the plane 
after the subsequent operations. Take 
the width of the row of keysT-which 
will be about 2 ft. in.— and mark it 
on the sound-board, leaving 1 in. at 
the bass end and f in. at the treble 
end ; divide the 2 ft. h\ in. into 64 
equal parts, and the lines thus made 
will be the centres of the mortices, 
which are set out as follows : At a 
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distance of in. from the back edge 
of the board, draw a straight line all 
along it ; at the bass end, set off in. 
from that line on the first of the crtMs 
marks ; at the treble end, set off ^ in. 
on the last cross mark, and join it by 
a sloping line to the Iwttom of the 
in. line, you will thus get the lengths 
of all the mortices. Then mark the 
widtlis of the mortices, which should 
be I in. at the Ijass and diminishing 
to ^ in. at the treble. Cut the 
mortices right through the souud- 
Ixjard, and clear them out nice and 
sm(M)th ; those in the liose may be cut 
hvck on the under side, as shown by 
the dotted line in Fig. 64. 

Cover the top of the board with a 
piece of stout veneer — sycamore being 
the beat — which should be glued and 
clamped tightly down, and, 


the screw can also then be inserted 
without danger of splitting the wood. 

I The pallets themselves are made large 
i enough to cover the holes well, and 
are tapered off at the top as shown. 
They are covered with soft leather on 
the under side, and whiting should be 
rubbed into the leather with a little 
block of wood. In gluing the pallets 
on to the levers, some plai^ a piece of 
stout soft leather between the lever 
and the pallet. 

String the levers on to the centre 
wire, put them into the proper grooves, 
and press the centre wire down into 
the gauge mark ; then glue a piece of 
W(x)d J in. tliick on each end of the 
bar, with a hole in it level with the 
gauge mark to receive the ends of the 
centre wire, which may be drawn out 


when thoroughly diy, the 
pallet holes may be cut 
tlu*ough it, those at the bass 
end l»eing 1 in. long and 
rather more than | in. wide, 
and gnulually diminishing in 
size up to the treble. You 
can mark these out in the 
same way as the mortices. 
Having done this, take some 
J-in. beech, or pine, 2 in. 



wide, and box round the 


Fig. 64. 


edges of the sound-lnjard 


fair on top side, the boxing project- 
ing on the under side only. Now get 
out a bar of beech 1 in. square and 
2 ft. 6 in. long, and glue it down on 
the top of the sound -Isjard, so that the 
centre of it is 2J in. from the centre 
of the pallet holes. Uun a deep gauge 
mark all down the centre of the top of 
this bar to receive the centre wire on 
which the pallet levers work. Cut out 
54 grooves in the bar in a line with 
the pallet holes ; this may be done by 
tWng two small tenon saws together. 
Now make the pallets and levers, as 
in Fig. 64, tlie levers l)eing made 
first and bored through the centre 
with a fine bradawl, or drill. The 
hole in the end to receive the long 
thin screw can be best made by screw- 
ing the lever lightly into a vice, and 


from either end if required at any 
future time. Just at the l)ack of the 
pallets fasten a strip of wood exactly 
thick enough to be level with the tops 
of the levers ; tliis is to fasten the 
pallet springs in. The springs are 
made of tolerably stout piano wire, 
bent into the form shown, the front 
end being turned up to run in a gauge 
mark on the top of the lever, the 
back end turned down and fixed into 
the strip of wood above referred to ; a 
small screw being inserted close behind 
it, so that the head holds the wire 
well down, or a small loop may be 
made in the end of the spring and the 
screw passed through that., 

It may be of service to mention a 
plan for entirely dispensii^ with ibese 
steel springs. Bend some pieces of 
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wire thu^ “H, and insert one Ijetween 
every ptillet lever, just behind the 
centre Ivir. Then procure from a 
draper, yd. of covereil eliistic l>and 
that will stretch well, and, having 
made a loop at one end, slip it over the 
first wire crook, then over the first 
pallet lever, under the next crook, and 
over the next lever, and so on all 
through. Tliis plan is simple and 
answers well ; when the elastic does 
wear out, it cjm l>e renewed with very 
little trouble, and at a cost of only a 
few pence. The bind sh(3uld be ^ in. 
wide, and contain at least 6 strands of 
elastic. 

The vibrators may now l)e screwed 
on tf) the under side of the sound- 
board in the position shown in Fig. 64, 
and the sound-board may then be con- 
sidered complete. It should l»e hung 
by a peg through each end, which is 
made to project 3 in. for that purpose, 
the peg running into the cheek blocks, 
so that the sound -Vxjard may lie turned 
down as on a liinge, and lie flat on the 
wind-chest. Make a little roll of cloth, 
cover it with soft leather, and fasten 
it all round the under sule of the 
sound-board, then fix 2 iron hcKiks in 
the side, and 2 eyes in the wind-chest, 
so that when the souud-bjard is tunied 
down on to the wind chest, and the 
hooks arc fastened into the eyes, there 
can be no escape of wind from the 
wind-chest, except through the vibra- 
tors and pallet holes. The key-board 
will best be purchased, either new or 
second-hand. When it is placed in 
position, the screws in the ends of the 
levers should come under the proper 
keys, so that when the key is pressed 
down it opens the pallet lielonging to 
that note. 

A folding lid should be ma<le to the 
case, and hinged at the back edge so 
that it may 1^ turned right back if 
required to get at the interior of the 
instrument. Finish oflF the case in any 
style you may fancy, and your har- 
monium V^U be completed. If the 
case ^ made of mahogany, all that 
neod be done is to French polish the 
exterior, but ii'it be made of pine, 


it should Ixi stained and varnished, or 
ebonised. 

Fig. 61 is a sectional view of the 
bass end of the sound-lioard or fjan : 
tt, vibrator ; A, screws by which vibm- 
tors are fixed ; e, mortice ; d, souud- 
lioard ; r, lieech Ixixing round sound- 
board ; /, pdlet ; g, fxallet lever ; k, pil- 
let lever mil ; i, spring rail ; j, spring; 

wire crook ; elastic band in lieu oit 
steel spring ; m, screw on which key 
rests ; w, veneer ; o, roll of cloth. 

Fig. 65 illustrates a section of upper 
portion : «, liellows Iniard ; h, reservoir- 
board ; c, wind-trunks, with valves at 



top ; d, reservoir ; c, expression valve ; 
/, sound -Ixiard ; <7, pallet levers and 
rails ; h, roll of cloth on edge of sound- 
iKiard ; i, folding side to case ; j, wedges 
to secure reservoir-lioard. (T. Main, 
in ‘ Amateur Work.’) 

Musical Boxes. — These delicate 
instruments are very liable to get out 
of repair, cither by direct violence or 
by neglect, a small defect sufficing 
to render them temporarily useless. 
Whilst it would lie futile for any one 
ignorant of their construction to 
attempt remeilying accidental defects, 
a small knowledge; of the first princijdes 
of their mechanism will enable any 
ordinarily handy workman to repair 
all but very serious injuries, 
i Fig. 66 illustrates part of a 
cylinder, showing the progress of the 6 
operations : «, pointing ; 6, boring ; 
c, garnishing ; d, gumming ; c, turning. 

The manufacture of a musical box 
may be divided into two very distinct 
parts. The first includes all that con- 
cerns the mechanical part of a box — 
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that is, wheels, pinions, barrel, spring, 
fly-wheel, etc., or the “clockwork" of 
the box. The second concerns more 
particularly the musical part of the 
box, viz. putting the desired tunes on 
the cylinder, tujiing the key-lioard, 
finishing these two jKirts and putting 
them in their proper places, so as to 
have a playing Ikjx. Aliout 
the first |iart, it is necessary 
to say nothing, everything 
concerning it liavinga great 
resemblance to watidics, 
and esjiecially to clotiks. 

Clocks and watches being 
universally found, and 
everywhere easily rejiaired, 
the case will lie the same 
with the mechanism of a 
musical box. As to the 
second jMirt. For finish- 
ing an ordinary musical 
Iwx, the following pro- 


Fifth. — ^The cylinder is put on a 
lathe, and, with a file, is turned, so as 
to give to all the pegs a flat summit, 
and to make them all of a perfectly 
cylindrical surface. 

Sixth.— The key-t)oard must be 
turned in accordance with the note 
put on the cylinder. 



cesses are necessary : — 

First. — The tunes are pointeil on 
the cylinder. (Previous t<i this, of 
course, the choice of tunes is niiulo, 
with the notes necessary for playing 
them.) This pointing is efl’ected by 
an itistrumcnt in which the cyliiwler 
is placed on its 2 points. A needle on 
a dial serves to make the cylinder 
turn, in accordance with the measures 
of the music (tune), whilst tlie pointers 
glide from one end on tlie cylinder to 
the other, making small dots on the 
cylinder in Jiccordance with the notes 
of the tune. 

Second. — At each one of these dots 
a hole must be Iwnnl, of the sjtme size 
as the steel pegs. This is made by a 
very simple boring machine especially 
adapted for the i)urpose. 

Third. — In each of these holes a 
steel-tempered peg must l)e placed, 
and all forced into the same height 
above the cylinder. The pegs are 
long enough to have a part in the 
inside of the cylinder. 

Fourth.— The cylinder is partly 
filled with mastic gum, in ortler to 
fasten the steel pegs, and to give to 
the whole cylinder a certain consist- 
ency. 


Seventh.— The key-board must be 
attached by screws to the plate of the 
musical lx)x. 

Eighth. — The ends of all the keys 
must 1)6 put in their right place, in 
respect to height (they must all be 
on a level), and with regard to the 
pegs of the cylinder. 

Ninth.— The key-l)oard in place, 
each j)eg of the cylinder must be bent 
forward, so as to piss directly by the 
midtlle of the point of the key corre- 
sponding, ami more or less bent, so os 
to allow the key to produce its sound 
at the right instant ; a special instru- 
ment with dial and bauds is here again 
necessary. 

Tenth. — Steel spirals must be put 
at the end of each key, and bent in 
the right sliape, so as to stop the 
vibration of the key each time a peg 
comes to lift it. 

I In the preceding description, several 
operations have been intentionally 
omitted which are of no great conse- 
quence for a general comprehension. 
Before giving further details, it will 
be necessary to make three preliminary 
remarks. The first is a precautionary 
suggestion, that great care should be 
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taken never to take out any part of a sible to make a new key-boeird for a 
box, except the key-board, without given cylinder, or the reverse — a new 
ascertaining whether the spring of the cylinder for a certain key-board — 
barrel is quite run down. It is easily without having in hand the entire 
understood tliat by lifting the keys of musical box. These two parts, which 
the key-board, if, for instance, the fly- are the two most important of a box, 
wheel is removed, the spring being are too closely connected to permit the 
partly wound up, the cylinder, not mending of one without the other, or 
being able to turn without the pegs without the plate which carries them 
attached to it, will revolve rapidly, both. It is only when one or two keys 
and one of two things must happen, are broken that it is possible to replaice 
either the steel p^s of the cylinder them without the entire box. 
will give way under the resistance of We have now given, in a brief way, 
the key-board, and then bresdc or lie an idea of the manner in which a 
bent l^kwards, or, if the pegs be musical box is made, and the indica- 
strong enough to resist, the key-board tions when a box should be repaired 
will ^ destroyed in pieces. Very at the manufacturer’s, or elsewhere, 
often both cylinder and key-board may We will now admit that the cylinder 
be broken in this way. Therefore, is in sufficiently good condition, and 
after having taken out the key-board, will mention, one after another, the 
ascertain if the spring is at rest, and accidents which may be easily repaired 
if not, let the box run down, and for by any skilled workman, possessing 
more security, that no strain exists ordinary tools, 
on the spring, lift the ratchet which Next to the cylinder, one of the most 
hinders the spring from running back- important t>arts of the musical box is 
wards, and unwind it. the key-board. We will first see how 

The second suggestion is : Before all accidents happening to a key-board 
commencing to repair a box, observe can be remedied, 
at first if the pegs of the cylinder are It is well known that the number of 
all bent in the same direction, and if vibrations of a pendulum in a given 
there be a few missing. If this be time, is r^ulated by the weight of the 
the case, there is all probability that pendulum-ball. The heavier it is, the 
the box need not be sent to the manu- more slowly will it vibrate, and the 
factory for repairs. But, if a certain lighter it is, the more quickly it will 
number of pegs be wanting, or bent go. The same is to be found with the 
in all directions, especially backwanls, key of a key -board, which is nothing 
no hope must be entertained of repair- but the half of a tuning-fork, 
ing the box, except at the manufactory The lower tones giving a less number 
itself, where all the particular tools of vibrations in a second than the higher 
are found necessary for making a ones, it will suffice to load the end of 
musical box entire. In tliis way much the key to lower the tone, and to lighten 
expense may be avoided, and time and it to have a higher tone. It will also 
annoyance saved. be easily understood that a thick key 

Thirdly, a very wrong impression is or a short one will vibrate more quickly 
widely spread concerning the repairing than a thin or lo^ one. After these 
of a muncal box, which the writer will suggestions, it wUl be very easy for 
endeavour to correct. Very often a any one to put any number of keys to 
badly damaged key-board is alone sent the right tone. 

to the manufacturer to be repaired or Any person having had a key-board 
changed {<xc a new one, or a new key- in hand, will have noticed that there 
boaiKl is demanded to replace an old are two kinds of keys ; some having 
one, without sen^ng back the whole lead at the end, and others that have 
box. In tihe actual state of manu- none. For those having lead, it will 
facturiog musical boxes, it is impos- be sufficient to cut some it to 
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elevate the tone, and to file the key here to say in what way the under 
between the lead and the brass plot, part of a key can be easily filed. Put 
to lower it. For those without lead, in the vice a small block of steel or 
the same must bo done to lower the brass, a little thicker than the key is 
tone, but having no lead, must be wide, about } in. long, with a small 
filed near the end underneath, to elevation, lengthwise. Place the key 
elevate it. As you must avoid having to be filed on this block, the whole 
any thin keys (these not possessing comb being held in the hand under 
go^ sound), instead of filing a key to side up, and with a certain pressure 
lower it, it will be often preferable to the key will rise above the others, and 
change the lead fdr a 
heavier one, or supply 
the deficiency by 
solder. 

We have now to see 
in wliat manner a mis- 
sing tooth may lie re- 
placed. Take a piece 
of steel and make a 
key of the same sliape 
118 the missing one, or 
the adjacent ones, but 
on the under jiart a 
heel must be devised, 
ivs indicated in Fig. 

68. In the steel 
block of the key -board, 
with a file of tlie width 
of the key, make a 

notch as indicated by Fio. 67. 

Fig. 67. Hammer 



the new key in its place, so that the 
heel will exactly till the hollow space, 
and so that the key will he placed as 
much as possible in the right direction 
and right level. In making the new 
key, the point must be nuide a little 
longer and a little wider tlian the adja- 
cent ones. Then temper the new key, 
draw it to a dark blue, so that it will 
vibrate like a good spring, and at the 
same time so that it can be filed. 
Whiten the heel of the key, put it in 
place, and solder it. This must be done 
with a soldering bit, which weighs at 
least 6-8 lb., so as to retain sufficient 
heat. Lay the copper pretty hot on the 
key when in its pl^, and after a few 
moments’ delaythesolderwillrun. The 
solder and acid are the same as used by 
tinmen. The key, well fixed, must then 
be finished, filed on the top to a level 
virith the other keys, and tuned by 
filing it underneath. It is necessary 


will be easily filed with a square file 
^ in. wide, and 6 in. long. When 
the key to be filed is in the middle of 
a long key-board, it will be advantageous 
to make an appropriate handle to the 
file, as indicated in Fig. 70. 



Fin. 69. 


The point of the key must then be 
finished, that is, filed to its proper 
width (to correspond to the otW 
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points), and, at the same time, brought 
as nearly as possible to the same 
distance from the two adjacent i)oints. 
For putting the point to exact its 


In case only a point of a key is 
broken, it is not necessary to replace 
the whole key. With the ])lowpiyje, 
the end of the key must l>e unUinpered, 



Fig 70. 




length, it would be well to hold the 
key-board with the keys ficrpcndicu- 
larly on a piece of flat window-glass, 
and by reflection it will lie easily seen 
when it is brought to the same length 
as the others. 

Place the point of the key, when it 
is filed to the right width, as nearly as 
possible to its level, and proper distance 
from the adjacent ones. Sometimes it 
may lie found necessary, however, to 
cliange the pliwie of the point of a key ; 
to lower it so as to put it on a level 
with the other ones, or to sliift it to 
the right or left. In tliis case, a small 
anvil must be matle, well temjiered, of 
about the same shape as the one usetl 
for filing the keys, but quite flat on 
top, with no elevation. The hammer 
us^ must have one end tempered, 
with the end a little rounded and not 
too shari). If a key is forged on the 
left angle, it will move to the right, 
and vice versd. The key must Ikj 
forged on the under side. Here a 
certain practice is quite necessary ; the 
key must be well placed on the anvil, 
the spot to be re-forged resting well 
on it, and 2 or 3 strokes of the hammer 
will make the key move a little. 

To lower or elevate a key, another 
anvil of the same size as the preceding 
one is necessary, tempered, but notchetl 
on the top (Fig. 71 ). The key is laid 
lengthwise and quite fiat on this anvil, 
and by striking the key with the other 
end of the hammer (Fig. 72), which is 
fiat and not tempered, the key will 
beijid upwards. In both these cases 
much care must taken, as it is veiy 
eaiiy to break a kev in using this 

hammier. 

«• 


but care must >>e taken that the flexi- 
ble j>art of th(! key lie not Ujaten and 
untenipcred (the sound would be lost); 
a small notcli is ma<le with a narrow 
file, ami a small pie<‘c of spring is 



filed ami pressed in. It will be easily 
soldered with a small soldering bit. 
Then the point must be finished as 
already indicated. 

It may be well to remark here, that 
when a key is untempored and has no 
sound, it will sometimes regain sound 
by drawing it to a blue with the blow- 
pipe, without previously tempering it. 

Now the whole key-lxiard lieing com- 
plete, no keys or points missing, it 
must be put on the musical box-plate, 
and the line of small dots, which every 
cylinder carries, will servo to indicate 
if all the points of the key board 
occupy their right places. This can 
also 1)6 seen hy the ; when the 
cylinder turns, the pegs must all come 
exactly under the middle of each point 
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of the key-l)()jird. When it in ascer- 
tained that all the fioints are in tlieir 
pliices, the key -board must be finished 



Frc. 73. 


completely -that is, all inissinjf sjnrals 
re])laced, and the key-lKiard then defi- 
nitely tuned. 

The tuninj' must al\va\s la* done 
twic(‘, beciiuse all o{K'rations upon a 
key change its tone a 
little, even when a .s])ir.i] 
is chaiif^ed ; and Ixjlore 
hanimerin}:; a key, it 
must Ikj brought to tlie 
proper thickness and 
alnml to its ri^ht. tone. 

It may be advisjibh* 
here t(j remark th.it in 
the iirst tuning it is 
well to leave the key 
half a tone too hi^h, 
liecviuse puttin{» a sfiiral 
at its end lowers tlie 


wise between the two bridj^es. If the 
least play exists, it will be utterly 
impossible to finish the box projierly. 
The pegs of the cylinder must neces- 
sarily follow exactly under the points 
of the keys ; if not, the l>ox will never 
jilay well. If any play be found, it 
will easily Ix; removed by Ijcnding the 
legs of one of the bridges of the axis. 

I’his done, the spirals of the key- 
bojird must be bent their right shape, 
and tlui key-1 K)ard ])ut in its pro]icr 
pliu*e. It will be well in a few words 
to describe the theory of the spiral. 



tone, and in g<!Tieral it is easier to 
lower the tone than to elevate it. 

There remains now only to l>e Men 
what form must be given to the spirals, 
how to put the key-l)oa)’d in its right 
place, and, in geminil, how to have a 
go<Hl playing musical Ikix. 

The manner of nijuiring all defects 
in a musicjil Imjx has now l»een indi- 
cjited. The mcchaniwil pirt now runs 
well, the key-lxMird is re]Kiired, tuned, 
and in good condition. Before indi- 
cating tlie form which must lie given 
to the spirals of the ke^^-lniard, and 
how to place the key-board itself in 
its right {sisitiou, we oiler the following 
suggestions. 

The cylinder must be free to move 
easily up the 6, 8, or 10 tunes, as the 
case may be, and fall liack re;wlily to 
the first tune, Ixiing regulated by the 
spring at the left end of the cylinder. 
But care must princi}»illy lie taken 
that the axis of the cylinder turns 
freely ; on the other liand, it must 
have no play whatever to move leugth- 


this Ixiing a very importivnt pjirt of 
the musiwil box. The manner in 
which these small steel stifiers are 
lient contributes very much towanl 
making an excellent box. The upper 
side of the key-lioiird must always 
make the same angle of the r.ulius of 
tlie cylinder, passing through the 
jioint of the kej^s. Tlxis angle a 6 c 
Fig. 74, must be or, which is 

the same thing, angle a h d eijual to 
I.*!". It is not very easy to measure 
this angle, but in practice the following 
will amount to alxmt the same results. 
Supposing the diameter of a cylinder 
to Ikj 2^ in., ad must be | in. It 
will lie observed that the upper level 
of the key-ljoard, b c, prolonged, will 
attiiin pretty exactly the summing of 
tlie spring at tlie end of the cylinder. 
Supjiosing this to be the case, the 
spiral must have the shapie indicated 
in Fig. 75 magnified. The end of 
the spiral must be as near the point 
of the key as possible without touching 
it. It must be observed tliat the 
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heavier a key is (or the lower the tone) j put the key -board in its proper place, 
the thicker must be the spiral, as it is I let. As to height. The dotted line 
more diffi ult to stop the vibrations of j which is found on each cylinder will 
the key. As the cylinder turns, the > here serve as a guide ; but it must be 
peg will first touch the spiral at about observed that, supposing the shortest 
the last third part (in Fig. 76 the key to Ije on a level with the dots, the 
peg i 3 at the place where it should j longest ones must be a little below. 



FtG. 76. Fio. 76. 


commence to touch the spiral), the spiral about the distance of half a dot. This 
will fall back, emd when the peg has difierence in level gives the dili’erence 
reached the end of the key, the vibra- in ‘ ‘ rise ” of the keys, the longer ones 
tion of the key willhave stopped. If the necessitating more rise than the shorter 
spiral is too thin, the peg will readily ones. If this level should not be right, 
pinch it (it must then be changed), the key-board must l)e left as it is, and 
and will not sufficiently stop the vibra- one of the bridges must be rais^ or 
tions ; or if too thick, the spiral itself lowered accordingly, 
will produce a buzzing noise in stopping 2nd. The key -board must occupy 
the vibrations of the key. To see if the right place, as to left and right, 
the spiral has a good shape an<l works That is, all the pegs must pass directly 
properly, it will be best to let the box in the centre of the points of the 
play slowly, the key-board in its place, keys. It will facilitate matters to 
and examine how the pegs act on the observe if the [)oints of the keys pass 
spirals, and see that they do not get at the same distance between the pegs 
out of place. Some practice will be of the two adjacent tunes. Should 
necessaiy here to find out if the spirals they not, the cylinder or the key- 
must be bent forward (when they do bom^ must be shifted right or left ; 
not sufficiently stop the vibrations), the key-board by bending the feet in 
or backward (when they make tem the opposite direction, the barrel by 
much noise, or are pinched). For filing or elevating the metal piece 
bending these spirals a pair of pliers which rests on the tune counter placed 
(Fig. 76) with a hook at each end on the inside of the toothed wheel of 
will be neoessazy. It must not be the cylinder. 

forgotten that the shape and strength 3rd. A good rise must be given to 
^e spiral, its distance from the end the keys of the key-board. If they 
d the key, its place backward or for- rise too little, they n^l have but little 
ward, all , have an importance which sound ; if too much, they will have a 
must not be-' overlooked. disagreeable sound, and, mOTeover, it 

^E%e only thing remaining now is to will be difficult for the i^^drals to stop 
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the vibmtione, or they will make a 
noise and get pinched. At the same 
time it must Ije carefully examined if 
the different keys produce their sound 
at the same moment ; that is, in those 
parts of the tune when it is easy to 
observe tliat they should. This will 
be readily seen by letting the Iwx play 
slowly. When the sounds are pro- 
duced too late, the part of the key- 
board where this occurs must be put a 
little backwards, and if too soon it 
must lie put a little forwanls. Tliis is 
obtained by landing the feet of the 
key-bojvrd in the opp«>sitc direction. 

When the key-bo<ird is mended and 
tuned, it wtmld Ikj w<;ll to suggest that 
the spirals lie lient only ajiproximatcly, 
until after these last oficrations are 
conifileted, when the last touch must 
lie given to the spirals, in order to 
obtain a musical Ikix playing sumothly 
and jvgreeably. 

After all this is done, it would lie 
well to let the Imx play through all 
the tunes, and correct all the pegs that 
may have lost their right [xisition, 
either right or left, by producing a 
diw^jreeablc noise, by touching the 
ends of the keys w’hcn they should not, 
or by playing too soon or bx) late. 
Wlien they play too soon the pegs 
must Ijc bent backwards ; when too 
late, forwards. 

The case may hapficn tliat 3 or 4 
tunes play quite well, and at the fiftli 
one, for instance, all the pegs iiass 
over the side of the ends of the keys. 
This will be corrected by touching that 
part of the counting wheel which gives 
the said tune. 

Let us now resume, in a few words, 
the order in which all these different 
repairs are to bo effected. 

First, repair all concerning the me- 
chanical part of the box, until, without 
the key-board, every wheel runs well. 
See that the axis of the cylinder has no 
play lengthwise, then that the cylinder 
moves freely on its axis. Repair all 
missing keys and points of the key- 
board, file the new keys half a tone too 
bigh, put all the points on a level and 
at the right distance from each other, 


place all the spirals, bend them appro- 
priately, tune the keys definitely, put 
the key-board in its right place, finish 
the bending of the spirals to their 
proper shape, and then correct all pegs 
an the cylinder. 

It often occurs when a musical box 
plays that the pleasure is destroyed by 
a continual buzzing noise, produced 
always by a piece of metal or wood not 
properly fiwtcned. The best way to 
find out wliat part of the musical Ikix 
produces this disturbing noise is to let 
the Ik>x stop, and make the keys re- 
sound from one end of the key-lx>ard 
to the other with a rounded ixiint ; 
the notes which cause this noise will 
BtMin 1x5 discovered, then continue with 
one hand to produce this sound, and 
at the same time with the other hand 
toucli all possible parts of the box 
which seem to produce the noise, and 
lid soon as, by touching, the noise 
ceases, the object has been discovered. 
Tightening the screw, or a drop of 
oil, will very often do away with the 
noise. 

Wind Instruments.— We are 

indebted to Messrs. Hawkes and Son, 
of Denman Street, London, W., the 
famous musical instrument makers, 
for the following notes upon the care 
of wind instruments ami drums. 

A few hints on how to keep them 
in gtxxl onler, and wluit to do when 
needing repair. 

There are two kinds of wind instru- 
ments, viz. : wooil and brass, the wood 
consisting of the following : piccolos, 
flutes, olioes, clarionets, and liassoons. 
The brass, of cornets, horns, liaritones, 
tromlxines, euphoniums and bom- 
liardons. 

Wtxxl . — First wo will take the wood : 
these instruments are very liable to 
crack or split unless great care is taken 
with them, especially in tropical cli- 
mates. Immediately the player hae 
finished with his instrument, it should 
be thoroughly wiped out with a clean 
soft rag or old silk |)ocket-handker- 
chief, till quite dry, thus preventing 
the moisture from penetrating the 
grain of the bore and splitting th^ 
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wood ; one of the finest remedies is to 
pass an oily rag through the bore 
occasionally, say once a fortnight 
(salad or sweet oil being the best for 
this purpose) ; this will prevent crack- 
ing, and greatly improve the tone of 
the instrument. The mechanism or 
key-work should always l>e kept per- 
fectly clean, and, Jis far as j)osHiblc, 
free from dust, a s{X)t of oil being 
occasionally put on the small steel 
blocks on which the springs work, and 
also between the metal pillars of the 
keys, thus giving that sharp, clejui 
action to the keys and levers which is 
so essential in performing mpid pis- 
sages. All wood instruments should 
be taken apart at the joints when not 
in use, otherwise the moisture will 
collect round the tenf)ns, which will 
cause the wood to swell and crack the 
socket of the joint into wliich it fits. 
Some instruments are fitted with cork 
joints, and others with hemp or cotton 
lapping ; in either case the joints 
should be slightly greased with a little 
fresh butter or vaseline (a specially 
prepared grease is sold fortius purpose), 
when found to be dry or difficult to l>e 
put together. On no account should 
the joints or tenons be moistened with 
the mouth : this causes the cork to 
swell or the lapping to become uneven, 
wliich binds itself in the socket, and 
often makes it almost impossible tc> 
take the joints apart, ultimately in- 
volving the expense of an entirely new 
joint, sometimes a very ct>8tly item, 
especially in cases where the instru- 
ment hLs most complicated mecha- 
nism, a single joint costing from 3^. to 
W. or more. 

Musicians are often bmdicapped by 
their instruments getting out of order 
when th^ are living in parts of the 
globe where there are no instrument 
makers or repairers, and where great 
loss of time would be involved in send- 
ing to a maker. Some of the minor 
r<^)airB may be executed by the per- 
form^ himself, if very great care is 
tedee^. The most common items being 
the of springs and perishing of 

pe^S i jll$m sfnings and pads can be 


obtained ready for immediate use from 
most musical instrument dealers 
tliroughout the world. There are two 
kinds of springs used on all wood in- ' 
istruments, viz. flat springs and round 
W needle springs ; also two kinds of* 
pads, viz. the white kid leather and the 
skin pad, this latter being used for the 
more comifiicated instruments, such as 
olxiesand the Boehm and 1867 system 
flutes and piccolos, the former being 
used for the old or simple system 
flutes and piccolos, clarionets and bas- 
soons, ek^. 

To replace -an old or defective pad, 
tiike otr the key requiring reiNwlding, 
select a new pjul, seeing Lluit it is the 
exact size required, tlien hold the cup 
of the key which contains the piul over 
the flame of a wiiidle or small gas jet 
until it becomes fairly heated, the old 
jhmI can then be removed quite easily 
with a pin or needle ; while the cup is 
still hot, a small quantity of shellac or 
sealing-wax should be rubbed in, and 
the new jiad fixed immediately, pres- 
sing it well in, with the thumb upon the 
|)ad and the first finger at the back of 
the cup ; great wire sliould be taken to 
see that tlie pad is placed quite evenly 
in the cup, if not it will not perfectly 
cover the hole which it is intended for, 
and will therefore be quite as useless 
as the old pul. 

The fixing or removing of springs is 
a rather more difficult o[)eration tlian 
the above, the flat springs being some- 
times riveted to the key, and some- 
times fastened by a small screw, these 
being generally covered over by a small 
piece of cork, so as to save the key from 
making a clicking noise upon the in- 
strument when being used. This cork 
should lie scraped off with a small pen- 
knife and the screw taken out. when 
the old spring should fall off, tie new 
spring should be selected of the exact 
size required, set in place, the small 
screw replaced again very firmly, and 
a thin layer of cork can tlven be put 
over this if required, by heating the 
end of the key and appl^ng a little 
shellac or sealing-wax, as in tlie case 
repadding. If the spring be riveted, 
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carefully file off the flat j)art of the 
livet under the key and next to the 
spring and punch the rivet out with a 
small punch (now rivets for tliis pur- 
pose can be obtained from instrument 
makers or proltably from an iroi# 
monger). See that the new rivet fits 
the hole in the spring and key Ixjfore 
fixing, then keeping the head of the 
rivet to the outside of the key, place 
the key downwai ds on a flat piece of 
iron or steel, and tap the inside point 
of the rivet with a small liammcr until 
the springs become firmly fixed ; a 
smooth file can then l)e used to finish 
it off neatly, and the cork covering 
can l)e replaced as mentioned alwwe. 

In the case of a split instrument, 
there is really no permanent remedy, 
beyond liaving the defective part re- 
placed by new wootl-work. Should 
the cnick or split be of a slight nature, 
although sufficient to cause a leakage, 
a good plan is to rub some beeswax 
over the crack, then heathig a piece of 
wire or long pin to pass it gently over 
the wax, wliich will aiuse it to melt 
and run into the a|Xirture, making the 
j )int air-tig^it, but this am only be 
said to be temporary. Instruments 
are often made in ebonite, which, 
being a comiK)8ition, will not crack or 
split from climatic influences, but is 
of a very brittle nature, and if knocked 
or dropped will break in the same 
manner as glass or china. Instru- 
ments made of this material are 
strongly recommended for hot or 
damp climates, and are greatly used 
in India and Africa. 

Brans Imtrwnients. — These, like the 
wood, should liave the greatest of care, 
and be kept perfectly clean, especially 
inside, as if neglected, the bore be- 
comes corroded, putting the instru- 
'ment|out of tune, and rendering it 
hard t^ blow. A capital method for 
cleaning 'the interior, is to prepare 
some strong hot soda-water, pouring it 
down the bell end and turning the 
instrument round and round, so as to 
permit the preparation to flow into 
every slide and knuckle of the tubing ; 
when this is done thoroughly wash it 


out with clean cold water, blowing 
into the mouthpiece and working the 
valves at the same time, so as to drain 
every drop of water from the slides 
and tubing, preventing a bubbling or 
rattling noise when playing. A little 
pure milk passed through the instru- 
ment after this process, puts a soft 
coating to the bore and improves the 
tone. The Ijest material for cleaning 
the outside is powdered rottenstone 
and oil, but this is a very dirty pro- 
cess, and glolje or metal polish is re- 
commended for cleanliness and quick- 
ness. Tliis only applies when the 
instrument is matle of lirass ; should it 
be nickel or silver-plated, this method 
will quickly bike off the plating and 
spoil the ajipearjince at once. The 
^est method for plated instruments 
is the use of wliitiug and water ap- 
plied with a soft rag ; after allowing 
tliis to get quite dry, polish it off with 
another piece of clean soft rag, and a 
most brilliant apitcamnce is obtained. 

The greatest trouble generally ex- 
jierienced with brass instruments, is 
the valves or pistons not working 
freely ; should a piston become slug- 
gish or work badly, unscrew the top 
and bottom caps of the valves, take 
out the piston and thoroughly clean 
it in hot soda-water, take a cleaner or 
small stick with a piece of clean rag 
wrapjied round it, sufficiently large 
enough to jiass easily tlirough the 
outsicie aising of the valve, and work 
it backwards and forwards until every 
particle of grease and dirt is removetl, 
then dip the piston into clean cold 
water, and place it back again into the 
instrument. On no, account should 
grease or oil be put into the valves, as 
tins is, in many cases, the sole cause of 
the trouble. Should the springs whkh 
work the pistons become weak, they 
can sometimes be strengthened by 
taking them out and puUipg them a 
little outwards, i.e. making them a 
little longer ; if this has not the desired 
effect, a new spring must be obtained. 

The slides are also a source of trouble 
if not properly looked after : they be- 
come fixed and it is then impossible 
1 ? 



210 Musical Instruments : Repairing Wind Instruments. 


to tune the instrument or clean it. In 
such cases a little oil should I>e put 
round the edge of the tubing and the 
instrument heated over a flame for a 
few seconds to enable the oil to run 
between the outer and inner tulies ; 
this will often release the slide, and 
when it has been extracted, it should 
be well cleane<i and a very small i)or- 
tion of grease put on the inside tubes 
before being put back into the instru- 
ment. The same treatment may l»e 
adopted when mouthpieces or shanks 
become fixed, these may also l^e lightly 
tapped with a small hammer at the 
joint where they are fixed, which will 
also help to loosen them. 

One of the greatest difficulties with 
brass instruments is to keep them from 
getting dented or bruised, a very bad 
dent often putting an instrument out 
of tune, as well as making it harder to 
blow. This is a repair which am 
scarcely be accomplished by a per- 
former, as it often necessitates an 
instrument being taken to pieces and 
the defective part being put right and 
into shape again by the use of specially 
made tools which are only to l)e found 
in instrument factories, in such cases 
there is no alternative but to send 
them to an instrument maker or 
repairer. 

Drums . — In the handling of drums, 
no matter whether side, tenor, bass 
drum or tympani, the greatest care 
should be exercised in tightening the 
heads. Many drums are spoiled and 
the tone ruined by wrongly tightening 
or bracing up the braces or screws, 
whichever the case may be, they should 
be tightened in opix)site directions, 
until all are pulled up to the same 
tension, thus keeping the head quite 
even or level upon the edge of the 
shell. The fitting or lapping of new 
heads is another most important 
matter ; when a new head is required, 
allowance must be made for the lapping 
rbund the hoop, which holds the head 
in portion (tMs hoop is termed the 
flesh hoop), about 4 in. being allowed 
for a side 4rum and 6 in. W a bass 
drmn. ^e most perfect method for 


lapping a bawl is as follows : lay the 
ba«s drum flat on a fiible, and take off 
4 braces, then loosen the cord all 
round sufficiently to slip the steel out 
of the hoops. Follow the same pro- 
ceedings exactly for side drums. 

The time necessjuy for soaking heads 
in cold water varies acconling to the 
thickness of the skin : for Imss drum 
heads from to minutes. When 
tiiken from the water, the head should 
be hung on a rail or rope Hue for about 
1.5 minutes, and then laid on a flat 
table witli the SBaooth side down- 
wards. Place the flesh hoop on tlie 
skin so tliat the part for lapjfing is 
equal all round, then lap 4 equal 
corners first, then 4 equal corners 
again between the other 4 corners 
already lapped, making the head lapped 
in 8 equal pbices round the flesh hoop. 
The above system of lapping heads 
enables drummers to lap them in a 
true circle, and is most important. 
To make sure the head is lapped in 
circle, the drummer should measure 
across the diameter each way, so that 
if it is not, he can unlap or tighten 
parts where not in circle. Lapping a 
head out of the true circle will ruin 
the best drum made. 

A more .simple method is to strike 
a true circle on a deal top table to 
fully the outside measurement. This 
can easily Ije done by the use of a piece 
of string with a loop at each end, using 
a wire nail for the centre and a blue 
lead pencil for the circle line. Imme- 
diately after lapping the head on the 
flesh hoop, it should be put on drum 
and lapped down all round with the flat 
side of a mallet or pulled down with 
the hands. The cord should be gradu- 
ally pulled up tight all round, so that 
the head is pulled down an equal dis- 
tance. The head of a bass drum 
should be pulle<l down fullji | in. 
equally all round while it is wet ; aide 
drum heads fully | in. all round. 

The pulling down of heads when 
wet equally all round drum can be 
easily regulated by the braces *, then 
the drum should be laid flat on its 
side with new head uppermost in a 
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perfectly dry place (exposed to the 
air if pt^jssible) for 48 hours before it 
is fit to lie played on ; it will then re- 
quire bracing up tight before it is ready 
for U 82 . 

Artificial heat for drying the heads 
will ruin the durability and tone of 
the skin. 

The beating head for bass or side 
drums should be slightly stouter than 
the other one ; tliis apjjlies pirticu- ‘ 
larly to side drums, where it is neces- 
sary to get a sliarp repetit from the 
snare gut. For lapping, it is l)e8t to 
have a special lapping t(K)l, but if this 
is not available, the (Irummer can use 
the handle of a strong table spoon. 
Drum heads must not i)e folded, but 
rolled while the skin is dry. If the 
hejwl is folded sharply to cause a crejwe 
or long white mark, it is almost cer- 
tain to break in wear from such marks. 


Netting. 

(See (dsn Tying and Splicing.) 

Tools.— (1) The tools emf)loyed 
in netting are e\(;ee(lingly sinqfie, and 
«in, in cjise ot necessity, Ixi iiawle by 
any person with the aiil of an ordinary 
p>cket-knife and some pieces of hard 
woo<l. The most imix>rtAnt are the 
nee<lles on which the string to l)e em- 
ployed is wound, and the mesh pegs 
or spools on which the netting is 
worked. 

Needles are of two kinds ; those 
mjwle alike at l>oth ends, with converg- 
ing prongs, between which the twine 
is pissed (a Fig. 77), anti those made 
with an eye and tongue at one end and 
an open fork at the other(6 c d). t)n 
these the twine is wound by fastening 
it to the tongue, then carrying it down 
one side to the prongs of the Wk and 
bringing up the other ; then hitching 
it over the tongue and carrying it 
down to the fork again, on the same 
side as that it was brought up, and so 
repeating the operation until the needle 
has sutlicient twine wound upon it. 
The needles made with eyes will be 
found suiierior to those alike at both 
ends, as they are not liable to be caught 
in the net whilst working. They are 
made of various sizes, according to the 
stoutness of the coni they have to 
carry, and are modified, so as to fit 
them for various uses. Sometimes the 
eye and tongue are made very long, as 
in b, which is a reduced representation 
of a needle used by the Hull netters, 
its advantage being that it carries a 
large amount of twine, the hitches of 
which pass round the sides of the long 
tongue without making a sudden 
swelling, wliich is very inconvenient 
to the netter, as it prevents the needle 
being passed rapidly through the 
meshes. 

In case needles of the ordinary kind 
cannot be readily obtained, sulwtituteB 
may be extemporised out of two pieces 
of wire bent as in c, the wires being 
P 2 
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soldered, or, in case of necessity, even 
tied tightly tt>gether. 

Short needles, about 4 in. long, are 


point, and carrying the string sunk in 
the broad grooves on the sides, it 
passes through the meshes with great 







required in mending nets. That re- 
presented in (2 is an exceedingly con- 
venient form ; lieing tlunuer at the 


facility, a point of much importance 
in mending damaged nets. Netting 
needles can be purchased of any re- 
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quiretlsize at rnowt cordage warehouHCB, 
and they are rejulily made from thin 
pieces of hard wood, such as Ik)x, oak, 
ash, etc., by the aid of a coniinon fret 
saw and a half-round file. 

Mesh pegs or spools, on which the 
netting is worked, are l)est made of 
very hanl wood, such as liox for the 
smaller, and oak or Iniecii, etc., for 
those of larger size. A considerable 
numlier are re(piired if various nets 
are l>eing maile, iis the size of the 
ojKniings in, or meshes of, the net 
depeiuls entinily on the size of the 
mesh |>cg employed. (Cylindrical or ! 
round mesh pegs, whie-h are sometimes 
used, are much less eonvenient than 
such as are fat. The edges of Hat 
spools should liecjuite stnvight ; other- 
wise the mesln^s of the net will be of 
unequal size ; and they should Isivery 
smooth, so that the loops will sli]) off 
rafihlly when desired. 

Mesh fiegs of the form shown in e 
are used liy tlio (Irimsby netters for 
the sea fisheries. They are all 4 in. 
long, and usually made in sets of fi, 
the numlxjr tieing shown bythesliallow 
holes at one end of each peg. No. 1 
is in. wide by 1 in. thick ; No. 2, 
If in. by f in. ; No. 3, 1®- in. by f 
in. ; No. 4 (shown in tlie figure), l| 
in. by f in. ; No. 5, in. by | in. 
They have each a hole Ixired through 
the short diameter for the purpose of 
stringing them together. 

When largo meshes are required, as 
in walling for trammel-nets, the mcsli 
peg would be too broad to lie held by 
the thumb and forefinger, in which 
case it should l)e made as in /, the 
hollow jiart passing between the thumb 
and bottom joint of the forefinger of 
the left hand. These mesh pegs can 
be made of any desired width ; but 
when very wide they should bo made 
very short, never exceeding a few 
inches long. 

It is a very common error to call 
mesh pegs or spools by the name of 
meshes, and a great amount of confu- 
sion results from using one word to 
signify two things. By the Yarmouth 
netters a mesh peg is sometimes termed 


a “ shale,” and by some writers it is 
BfKiken of as a mesh pin, or mesh stick. 

Meshes. — Meshes are the openings 
lietween the cords of the net. They 
are eitlier diamond or square shapecl ; 
each mesh, except those at the sides 
of the net, has fi>ur sides and four 
knots, one at each corner. The raeslies 
are formed by netting a succession of 
loops. The last I'ow neiteil consists 
of loops, each of which, with the halves 
of two loops in the previous row 
constitutes a conqilete mesh. Thus 
in A Fig. 78, a h c are the last loops 
formed, d is one being made (the 
iieeiUe and mesh {leg are not sliowu 
for the sjike of clearness), c is a loop 
in the row previously made, which 
would form jiart of the next mesh to 
lie luiide if the netting were continued. 

The string or cord on W'hich the 
netting is (iommenced is usually termed 
the foundation. It is shown in/. 

Knots. — The knot employed in 
making nets is that which is known as 
the “weaver’s knot” or the “bend 
knot ” ; it is used not only to join 
together the ends of the cords of which 
nets are minle, but is the ineaiis by 
which tjie loops forming the meshes 
are fastened together, every knot in a 
net licing a weavers’ or bend knot. 
As the minle of making this knot with 
nipidity is not very generally under* 
stocxl, and tvs the know’ledge of its 
arrangement is of essential importance 
to the netter, it is necessary to explain 
its formation at some length. The 
simplest mode of making a bend knot 
is as follows : Bend a piece of twine 
into a hmp c d Fig. 78 B ; pass the 
second piece of cord through the loop 
from the farther side ; then carry it 
round behind the two cords of the 
loop, bring it forwanl and pass the 
end under itself, bringing it out at a ; 
ull the end b tight, and the bend 
not is completed. When one of the 
ends of twine is very short (as is usu- 
ally the case in net mending) it can 
be made into a loop, o d, and another 
piece of twine can be securely tied to 
it, even if the loop is only 1 in. long. 
On looking at the knot, it will be seen 
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that it cjin be securely tightened by 
pulling the end h, which bites tlie end 
« securely ; whoreAs if a is pulle<l, it 
slips under b without biting. 

The above exj)lanation shows the 
formation i»f the knot as it is used 
when stfiut cords or roi>es are united 
by its means ; but when it is employed 
to join thrciids (jr string, as in weaving 
or netting, a much more expeditious 
mode of making the knot is employeil. 
The ends of the two cords to l)c united 
are crossed on the end of the forefingei’ 
of the left hand, the cord a h Fig. 78 
C, lieing first jjlatred on the finger, 
and the other cord v d put jutoss it. 
The left thumb the iKisition of which 
is shown by the dotted line, is then 
placed over tlie crossed cords. The 
cord h is then to l»c wound rouml 
(over the thuml>) in a circle and jiassed 
1)C tween tlie two ends, liehind a and 
Iwforec, as shown in Fig. 78 D. The 
knot is comjileted liy turning the end 
(• down wan (s, passing it through the 
loop at r, securing it under tlie left 
thumb and pulling A, when the knot 
is formed as shown in Fig. 78 E. H 
IS also represented in Fig. 78 B, but 
turned over to show tlie other side, 
the letters of reference kiing the same 
in both figures. Facility in making 
this knot ‘lauHt Ijo acquired, as its use 
is indiKj)en.sabIe to the netter. 

A knot which will Iks found of great 
use in shortening or lengthening the 
cords eruployed in stretching out the 
different jiarts of a net whilst it is being 
mended is shown in Fig. 78 F. A 
loop of cord a is formed into an eye ; 
through this the two ends of the same, 
or of a second, cord are passed and 
twisted, as shown at 6 ; this secures 
the ends, and prevents them slipping 
btvck through the eye. The great 
advantage of this knot is that wlioii it 
is wished to shorten the cord, the eye 
is pushed farther liack, and the twist 
or lialf-bond pulled tight down to it. 
On the other hand, when it is ixMiuisite 
to lengthen the cord, the reverse pro- 
ceeding is hail recourse to. 

It is not generally known that there 
are two perfectly distinct modes of 


netting ; one of these, which is adapted 
for making small meshes, is the only 
one usually recognised ; the other is 
employed for strong work and coarse 
me.shes. The former is called the 
under edge, or little finger knot, or, 
in general jiarlance, simply “ netting.” 

Making a Net. — To commence 
a net, tie together the two ends of the 
cord forming the foundation (f Fig. 
79 G), and secure it firmly in any 
convenient manner, as by passing it 
under the foot, letting the part to 
which the netting is to be attached 
reach 8-4 in. above the knee when the 
netter is seated. In making large nets, 
which are most rapidly executed if 
the netter works standing, the founda- 
tion should lie fastened to a hook, or 
rod in a wall, placed as liigh as the 
face of the netter ; it then not only 
Ijcars the weight of the net, but also 
sup|K)rts the left hand, wliich holds 
the mesh peg. Tie the loose end of 
the string with which the net is to lie 
lumle, which has been previously 
wound on the needle, to the founda- 
tion, a.s shown at d. The mesh peg s 
is liehl between the thumb and fore- 
finger of the left hand, and the knot 
d is pulled up close to its edge. The 
needle carrying the string is brought 
liock over the mesh peg, then forwards 
underneath it, the string being caught 
by tile third finger r, which should be 
kept well away from the mesh peg as 
as shown in the figure ; it is then 
cairied forwards under the mesh peg 
and then to the left, being caught by 
the thumb as shown at t. The loose 
string is then thrown forward on the 
foundation, and the needle, having 
lieen brought backwar<ls,is again passed 
forwards through the loop of coi^ that 
is liitclied on the third finger, then 
under the mesh jieg, and lastly through 
the foundation ; this is the position 
represented in Fig. 79 G. The right 
hand is now shifted from the back 
of the needle to the front end, and it 
is pulled forwards from under the 
mesh peg and tlirough the foundation. 
By this action the loose cord is drawn 
tight round the little finger, and the 
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knot is completed, Imt requires tight- 
ening'. This is done hy fii*st looBening 
the cord under the thumb, then allow- 
ing it to slip off the third finger ; all 
the slack cord is then pulled up by the 
right hand, and when tlie knot which 
is thus formed is pulled close to iho 
mesh peg (against wliich it is held by 
the forefinger), the loop is allowed tt) 
slip off the little finger at I, and the 
string is pulled tight, thus completing 
the knot and netting a single loop on 
to thefoundati(jn. In describing these 
movements it is necessjiry bj mention 
them as if they were peT fe(!tly distinct 
from one another, but in the iMjtual 
practice of an exjjcrt netter there is 
no pause kitween them, and they 
follow each other so rapidly as to seem 
one continued uiovument. 

In Fig. 79 Ct, the thumb ami fore- 
finger arc shown away from the knot 
ill order that it may Ijc seen, but 
quick workers hold the en<l of the 
thumb and tip of the forefinger to- 
gether, and the second finger holds the 
knot as it is tightened. 

The loop first netted is allowed to 
remain on the mesh ])eg, and a second, 
which is a repetition of the first, is 
then ma<lc, and as many more as may 
1)6 required to complete the first row. 
When these looiis are too numerous to 
be conveniently held, they are pushed 
off the left end of the mesh [)eg. The 
loops in the first row netted do not 
form complete meshes, but when the 
mesh peg is withdrawn appejir as in 
Fig. 79 H, which shows a foundation 
with three loops netted on it and a 
fourth not tightened up. If the 
foundation is pulled out before a 
second row of loops is netted, the 
knots become loose, and the string 
lengthens into a straight cord. 

When the required numl)er of loops 
has been made, the mesh peg is pulled 
out and the foundation and the row 
of loops are turned over, so as to bring 
the under side on top and the right 
hand end to the left. The netting is 
then recommenced in the same manner, 
with this difference, that, instead of 
passing the needle through the foun- 


dation, it is passed through the loops 
of the row first made ; these being 
taken uj) in succession one after an- 
other. The mode in which a loop 
is taken up is shown in Fig. 79 J, 
where two hjops of a row are shown 
on the mesh |)eg and a third in the 
process of foriiuition (to avoid con- 
fusion, the other parts of the net are 
not shown). 

Netting on to a row of loops is done 
with much greater facility tlum net- 
I ting on a foundation cord, and should 
Ixj pnictised by the learner in the first 
instance, if he can obtain a teacher to 
net a few rows for him to l)egin upon ; 
the first loo]> on a foundation is more 
troublesome than those following, as 
the foundation cord is not kept close 
up to the mesh peg. 

In looking at the loops made in net- 
ting, it will Isi found tliat they are 
united by weavers’ or l)end knots, as 
shown in Fig. 79 K, the bend being 
ft)rmed by the loop that is taken up, 
and the cord b being that attached to 
the needle. It follows that if 6 is 
pulled tight, it bites securely upon a, 
and renders the knot firm and difficult 
to unpick. 

Every descrilicd a different method 
of holding the mesh peg, which he 
terms the spool, by which he claimed 
to gain a considerable increase in speed. 
He says there is nothing which tends 
so much to swiftness in netting as a 
proper and loose or easy way of holding 
the mesh peg ; this will be best under- 
stood by an examination of Fig. 80 L, 
wliich gives the true position of the 
fingers at the commencement of the 
stitch. 

Reid says that Every’s method is a 
well-known mode of holding the peg, 
and one which comes quite natu^ly 
to learners, but in the first lessons to 
his workers it is especially avoided, as 
it is considered the very worst form of 
holding the mesh peg. The import- 
ance of this to a worker is very great, 
as, should the habit be contracted, the 
value of the work would be diminished 
50 per cent., both in speed and quality 
of work, and any worker would be 
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discharged if found using her tools in | the nail and untie the first loop made. 


this manner. 

In a correspondence which took 
place in the ‘ Field ’ some years since, 
F. Allies stated that, with an inch 
spool and patent tlirejid, a quick netter 
ought to more tlian d()ul)le the rate of 
speed claimed by Every, and net at 
the rate of 3600 loops per liour. (T.) 

(2) The instruments for netting 
consists of a needle «, and a mesh b 
(Fig. 79 M). From 8 in. to 10 in. is 
a good length for the needle, while 
the mesh stick must vary acconling to 
size of net. A mesh stick will make 
a mesh twice its own size. Thus, a 
stick ^ in. square will make a 1 in. 
mesh. To fill the needle, piiss the 
string around the tine, or inside {toint, 
round the heel of the needle, then up 
round the tine again, until tlie needle 
is full. Fasten tlie end of the string 
to a liook and tie a loop in it N. Liiy 
the mesh stick underneath the string, 
and pass the needle up through the 
loop t) (Fig. 79). Pull it tight, so that 
the end of the loop rests agjunst the 
mesh stick P (Fig. 80). Now conies the 
important part — the formation of the 
knot. Hold the mesh stick in your 
left hand with the thumb on the string, 
and with the needle in the right hand ; 
now with a quick jerk throw the bight 
or loop of the string over the stick 
and leh wrist, as shown in U. I’ush 
the point of the needle up between the 
first loop made and the string to the 
left of it, pull the needle through, and 
bring the knot into sliape S, then 
tighten by pulling the needle in the 
direction of the dotted lines, and the 
knot is tied. This simple knot is the 
foundation of all net-making, and once 
succeed in that and you will very swn 
be able to manufacture almost any- 
thing. Slip out the mesh stick and 
take the same stick tlirough the loop 
you have just made, and so continue 
on, passing the needle evejy time 
through the last loop made, until you 
have made enough. By the time you 
have made as many as you think re- 
quisite, your work ought to look some- 
thing like T. UnfMten the end from 


Pass a piece of cord through the upper 
row of meshes, tie the ends of the 
cord together, and hang it over the 
hook. Go on with the work as before, 
only do not slip the loop off the stick 
as at first. Knot through / Fig. 80 
W, then through r, d, c, and so on, 
until you have travelled along the 
whole width. Then turn the work 
over and travel l«ick again in the same 
manner. Presuming the strii^ breaks, 
or you wish to join another ball, the 
way to do it is with a “ becket-hitch,” 
commonly called a “weaver's knot.” 
Form a bight, pass one part up through 
it, then over, under and Ixick through 
its own loop, as in X. 

Lawn Tennis Nets.— There are 
many persons who arc thoroughly fa- 
miliar with the ordinary method of 
netting — that is to say, as far as 
making the loops and meshes is con- 
cerned — who do not know the construc- 
tion of Bcjuare-meshed nets, such as 
are requiretl for lawn tenuis and other 
similar games. The following instruc- 
tions will enable anyone capable of 
making the ordinary diamond-shaped 
netting to constructalso siiuare-meshed 
nets for tennis or other purposes. 

In making nets in which the meshes 
are of large size, the spools or mesh 
p^s are usually flat. When very lai^ge 
they become awkward to hold, in 
wliich case it will be found much more 
convenient to have them cut the shape 
shown in Fig. 77/ than to allow them 
to remain of et]ual size from end to 
end. In using these spools, the base 
of the thumb goes into the deep notch 
shown at the left extremity of figure. 

By the term loop, we mean the loop 
formed around the spool, as each knot 
is made in succession, the last row 
netted always consisting of a series of 
loops, each of wliich, with the two 
loops of the preceding row into which 
it is knotted, constituting a complete 
mesh. 

In making square-meshed netting it 
is necessary to be able to make the 
knots in a different manner from that 
usually adopted, to net in fact with 
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the fisliermeu’s knot. Tliib is done 
as follows : Let the sfKH>l autl netting 
be held in the usual manner. Then, 
to make a new loop, bring the needle 
backward over the .sj)ool ; then carry 
it forwanl under the spool, hut withmit 
catching the »triwj on angjinger. rJiBs 
the needle upwards through the loop 
that is to be taken up, and j)ull it 
close up to the s^iool, seizing the twine 
passing through the loop with the 
forefinger and thumb of the leftliaiid. 
The loose twine should Ihj allowetl to 
fall over to the left, and down in front 
over the netting ; and the needle 
should then be pissed upward lictwtxjn 
the loop that is iKiing taken up and 
the last one secured. On tightening 
the loose twine, the knot is completed. 

This mode of netting is shown in 
Fig. 80 Z, wlierc the twine may be 
tniced from the last-formal knot 
round the spool, through the loop, 
then to the left, where it is secureil 
by the thumb ; the loose twine is 
shown lying over the netting, and the 
Kjint of tlie needle is just inserted 
•ohind the loop tliat is l)eing taken 
up. To finish the knot, the needle 
must Ih) pulled through, and the string 
drawn tight. 

A very slight examination will show 
that the knot made by this method is 
the same as that resulting from the 
common mode of yjroeealing. 

In reality the stitch is much more 
simple tlian the one ordinarily used, 
and can be made with very much 
greater rapidity. It necessarily fol- 
lows that anyone used to the old mode 
will find this new plan awkward at 
first, and will fail to net as luiatly as 
l)efore ; but the strangeness is soon 
overcome, and great rapidity attained. 
With stout cord the advantage is very 
great ; there is no sawing of the twine 
required to tighten the knot, conse- 
quently no fraying either of the twine 
or the fingers. 

Another immense advantage pos- 
sessed by this knot is that it can be 
inade, using one, two, or three fingers 
instead of the spool, and with a short 
end of the string without a needle, so 


tliat in mending nets it is really in- 
valuable. 

Two points, however, we have 
omitted to mention : the method is 
not adapteil to very small netting, 
and it is always necessary tliat the 
sjxK)! should \)e larger than the neetlle, 
otherwise the latter sticks in passing 
l)ctween the loops. Again, there are 
certain stitches that cannot l)e made 
in tliis manner, such as the first row 
or foundation of a diamond-meshed 
net. 

Diamond-meshed nets are com- 
menced, as is well known, by netting 
a uuml)er of loops into a foundation, 
and when as many as are rajuired are 
made, netting a second row into the 
first. 

Square-Meshed Nets. — Square- 

meshed nets, as shown at P^ig. 81 A, 
are made by commencing at one angle 
or corner, and netting diagonally across 
the square to the opposite corner. In 
beginning a square-meshed net, one 
loop a Fig. 81 B, is first netted on 
to tlie cord which is used as a founda- 
tion ; this loop may be of larger size, 
as it is only temporary, lieing removed 
when the net is complete. The spool 
is then withdrawn, and two loops are 
netted into the one first made ; the 
last of these two should always be 
made with what is known as the ^her- 
lucn’s knot, as, if made in the ordinary 
manner, a lopsided knot is the result. 
Tlie Bixjol is again withdrawn from 
these two, and a new row is com- 
menced ; this will consist of three 
loops, two being formed by taking up 
the last loop of the previous row twice. 
The netting is to be continued in the 
same manner, the last loop of every 
row being taken up twice. By this 
means a lialf-square of netting will be 
formeil, of which the last row is the 
diagonal, and the two sides a c and a 6, 
Fig. 81 A, form the selvedges on each 
side of the half-square. When the 
sides of the square are of the required 
length, a single row should be netted 
witliout the extra loop at the end ; 
and then, to form the remaining half 
of the square, the rows should be con- 



222 Netting : Square-meshed Nets, Mending Nets. 


tinued, but with this rliffereuce, tliat, 
instead of netting two loops into one, 
as before, ike last ttoo lonps in every 
TOW shovld he taken up with the needle 
together : thus the width of the netting 
will be gradually diminished to one 
mesh, and when the net is stretched 
out it will be found a complete square 
formed of square meshes, as shown 
at Fig. 81 A. 

In order to make the angle neater, 
the spool should l)e withdrawn before 
the last knot is tightened, so that the 
last loop is made to come into the 
angle ; and the first knot should be 
untied, and the large front loop a Fig. 
81 B also drawn up tight, so as to 
render the net correct in shape. 

Oblong Nets. — The netting of 
an oblong net, such as shown in Fig. 
81 C, is a rather more complicate 
matter. This is commenced with a 
half-square as before, the length of 
the sides determining the width of the 
net. This done, at the end of the 
next row the last two loops are to be 
taken up at once ; but on returning 
to the end of the succeeding row, two 
loops are to be netted into one as 
before, and this alternation is to be 
continued. At the end of one roxo 
two loops are to be taken up at once^ 
and at the end of the next row txoo 
loops are to be netted into one. The 
side at which the latter is done — a c d 
— will be the long side of the oblong, 
and when this is of the required length, 
two loops are taken up at each end of 
each row ; and the net diminished to 
the point e. 

In making an oblong great care 
must be taken always to diminish or 
increase at the proper sides of the net, 
otherwise a confused mass of useless 
netting will be the result. This error 
is easily avoided, if a few threads of 
coloured string or a riband is tied at 
the angle b, to show which side should 
be diminished taking up two loops 
in one. 

iniis proceeding may perhaps be 
rendered clearer a consideration of 
fk. 81 D/ iQ which a is the first loop. 
Five are then netted, each bei^ 


increased by netting two hxqw into 
the last of each row, making ilio half- 
square a b and c. Then on returning 
to 6, two loops are taken up together, 
and at the side acd two loops are 
netted into one, and when the required 
length a to d is reached, two loops are 
takeai up together at the end of every 
row and the net diminishes to a point 
completing the oblong. 

A lawn tennis net of the regulation 
size is 3 ft. 6 in. high by 42 ft. long, 
and the mesh is in. square. The 
strongest and most durable cord to 
employ is that called nmttress twine, 
the usual price Ijeing alM)ut 6d. a ball ; 
10 Ixdls ore generally required for an 
ordinary-sized net. 

To make a net of this size a half- 
square of 40 rows would have to be 
made before one side should be dimin- 
ished by taking up two loops in one, 
and then the long side acd should be 
continued for 192 rows before dimin- 
ishing to the corner e Fig. 81 0 by 
taking up two in one at lx>th ends of 
every row. 

It is hardly necessary to add that a 
net of 10 or 12 yd. length for double 
games can be made by simply con- 
tinuing the side acd until the required 
length is obtained. 

Mending Nets. — The ability to 
mend nets is an art of rather rare 
occurrence ; except amongst fishermen 
and their wives, there are perhaps 100 
persons who can make nets for every 
one who can repair them when damaged. 
The first step towards acquiring this 
power consists in learning to make a 
bend knot. This has been already de- 
scribed and illustrated. A knot, which 
will be found of the greatest use, not 
only in fastening the cord to which 
the foundation of a net is attached, 
but also in stretching out the different 
parts of a net whilst it is being mend^, 
has been illustrated in Fig. 78 B. 

It is impossible to mend nets by 
ufdng the ordinary netting stitch which 
is employed by most persons. What 
is termed the fishermen’s mode of 
making the kMi^ is absolutelv neces- 
Mury. This was described fully on 
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p. 221. In mending a torn or tlamaged 
net, the first operation is to spreiid 
the net out as flatly as possible, vntk 
the loops in the mine position ivith 
regard to the imndcr as theg were to 
the nettcr tohen the net ims nuide. In 
the cose of a lawn-tennis net the corner 
or angle at which the net was com- 
menced must Ikj farthest from the 
opemtor. The damaged or torn part 
must then l)e cut away in regular rows, 
as shown in Fig. 82 E, where the 
whole of tliat iwrt represented by 


loop 2, then the twine should he taken 
between tlie thumb and forefinger of 
the right hand, and a length measured 
equal to the distance from the knot at 

1 to just beyond the knot at a, this 
gives the exact length of twine re- 
quiretl to form the new loop from 1 to 
2 ; this new loop is caught on the 
little finger of the left hand, and 
pulled l>ack ; the point of the old lo{>p 

2 and the (;ord passing through it are 
held by tlie thumb and forefinger of 
the left liand. the loose twine is thrown 



dotted lines is supposed to have been 
removed. The short en<ls of string 
that are knotted into the loops 2, 3, 
4, 5, and 6 must l)e unpicked, when 
those loops will remain uninjured ; 
and the knots at 14, 15, 16, 17, and 
18 must also lx; unpicked, so as to 
liberate the loose ends of those loops 
that have been cut away ; but the 
knots at the sides of the part removed, 
viz. at 1, 13, 7, and 19, must be left, 
otherwise those loops would be opened, 
which is not requisite. 

The mender should then take a 
short needle (one of those alike at 
both ends is most convenient for mend- 
ing) ; fill it, but not over-full, with 
twine of the same size as that used for 
the original netting ; or twine slightly 
finer may be employed, as, being new, 
it will be strongOT than the old. The 
end of the twine should then be 
fastened by a bend knot to the loop 
1, the nee^e passed upwards through 


over to the left, the needle is brought 
to the right, and the knot is completed 
by passing the needle under the loop 
2 from right to left. In short, the 
loop 2 is taken up by the fishermen’s 
knot, only made on the little finger, 
instead of on a spool, the length of 
the twine required to form the new 
loop being ascertained by measuring 
from 1 to a. 

Wlien there mo a laiige number of 
meshes to be filled in, a spool may be 
used, but when there are only a fewy 
it is neither necessaiy nor desirable to 
employ one. 

The new loops from 2 to 3, 3 to 4, 
4 to 5, and 5 to 6 are made in the 
same way, and then the side 6 to 7 
must be made by netting into 7 as 
into a loop. This completes the first 
row of new loops. 

The second row has now to be netted 
into the first. If performed as , re- 
commended, without a spool, it may 
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be worked backwards from right to 
left with great facility ; or the netting 
may be turned over on to the other 
aide, when the second row can l»e 
completed in the usual direction, from 
left to right. 

In tins manner the space cut away 
must l)e filled up, until the last row 
is reached ; tliis requires different 
treatment. In Fig. 82, 3 rows of 
loops only are shown as liaving been 
removed. When the second has l)eeii 
entirely replaced, the twine will l)e 
attached to the knot at 13; to com- 
plete the repair piuss the needle through 
the loop 14, and secure it by a bend 
knot, 14 being the loop of the bend 
knot, and taking care tfuit the side 13 
to 14 is of the profjer length ; then 
knit into loop 12 from 14, return to 
16, and so on, connecting the whole 
in the following order — ^11 to 16, 10 
to 17, 9 to 18, and lastly 8 to 19, 
which completes the repair. Of course 
the reparation of larger rents and more 
extensive damages is only an extension 
of the same proceeding as is here 
described with reference to three rows 
of loops. The description of this pro- 
cess doubtless appears tedious, but the 
performance is, with a little practice, 
sufl&ciently easy. (T.) 

Making a Bound or Bag Net. 
To net a round net a loop is first made 
to net the first meshes upon. This 
loop can afterwards be drawn up tight 
(assuming the not may not have a hole 
in the bottom of it), or it may be cut 
away in which case the cut ends can 
be pulled out through the inner bights 
of the second row (now the first inner 
row), then drawn together and bound 
with string or worked into agrumnet. 
In making a bag net, about six meshes 
are sufficient for the first row, making 
the first small at the tapered end of 
the mesh, the last two being worked 
loosely at the broad cud. It will then 
be found that the first stitch of the 
second row will be fairly regulai* in 
siee, while in the third all will come 
even. Of course, if commencing with 
rix meshns, other stitches must be 
added with succeeding rows. This is 


done by working two meslies on each 
loop of the previous row, or two on 
each alternate loop, according to the 
shape intended. 

Babbit Nets. — The purse rabbit 
net is 8<iuarc- worked on a 2 in. mesh 
stick, and as a rule tliere are 10 to 
12 rows of the same number of 
stitches. Fine string is commonly 
used, but flax sewing twine, such as 
is made up in skeins, is suitable. The 
draw line can be carried through all 
the meshes round the net'.k of the net, 
having a metil ring by which it can 
Ije pegged over the burrow. Or 4 
rings CJWi be put at even sivices on 
the net and tlie string run through 
these, but in this case the string is 
pegged i>ver the burrow and not the 
rings. 

Preserving Nets. — (1) It is 
very imporhint that fishing nets 
should not be allowed to remain 
heaped up while they are wet, for if 
left so they will perish. They should 
be hung over lines or else turned over 
and the air let in the mass each day. 

(2) To preserve sea fishing nets (or 
sails) take 2 lb. salt, 2 lb. alum, 1 lb. 
clmome alum, and scald in 4 gal. 
of water. When the liquor is cold 
steep the nets in it for 24 hours, 
lifting or turning them three or four 
times. Tiiis licjuor can be used for 
another lot if it is brought up to 
strength by adding half the quantity 
of the chemicals. To tan nets or sails 
take a good-sized iron pot such as will 
take the net and to the water in this 
add 4 lb. cutch or bark, and lx)il hard 
for two hours. If a new net, let it 
be in this preparation (when cold) for 
two days. Take it out and hang up 
to drip and dry in the sun for one day. 
The sun is necessary to fix the tannic 
acid. After the net has been used 
about two weeks, dip it in the bark 
again, but only for about a minute, 
then dry in the sun agmn. bTshing 
lines even when new need not be left 
in the bark solution more than a few 
minutes, then dried in the gun. C!utoh 
or catechu, it may be explained, is a 
I solution of tannic acid which vegetable 
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fibre will absorb and hold well, but I 


cotton and what is termed cellulose 
fibres do not Uke it so well and they 
have to l)e re-done at periods according 
to the use they liave. Cutch can 
usually be obtained from rope-ware- j 
houses, and is kept by some fish sales- | 
men. | 

(tl) Kabbit or other land nets cjhi , 
1)6 treated as just espliiined, but the ' 
nets should l)e well wetted in plain ^ 
water first. First put the nets to ! 
soak in water, then make a 10 jier 1 
cent, solution of cutcli (catecliu) or | 
gambier. Vut this in the vessel with j 
the water to cover the nets, and after | 
putting tlie soaked nets in it, lot tlie | 
whole stay overnight. The next day 
remove the neis and put them in a 
bath of water containing 4 per cent, 
of bichromate of soda or potash, luke- 
warm, and move them about in this 
for lialf an hour. Now wash the nets 
in plain water and dry in the air. 
They will have assumed a nice brown 
tan colour. The percentages arc Itased j 
on the weight of the goods. It should 
be noted that the chief points are : 
To ^/ell wet the nets first and 8<]ueeze 
out excess water ; put the nets direc.t 
from the first to second bath, not 
putting them in water between. 

(4) Such nets as those used for 
tennis and cricket can l)e preserved 
with tar. Take 1 fjart. of Uir 

and thin it with 4 pirts of benzine, 
in a tub. Dip the nets in, work them 
about a little time to let the solution 
penetrate, then hang in the air to dry. 

(6) An American journal sUtes that 
fishinrr nets can l)e preserved by steep- 
ing Lueiu juu melted paraffin wax. 


Oils and Fats. 

(See nho Candle-Making, Lubri- 
cants, Paints, Soap-Making, 
and Varnishes.) 

The following information is con- 
densed from the Cantor Lectures 
of Dr. J. Lewkowitsch by permission 
of the Royal Society of Arts. 

Vegetable Oils and Fats.— 
The modern processes of obtaining 
oils divide themselves naturally into 
two cla.sscs — 

I. Recovery of oils by expression. 

II. Recovery of oils by extraction 
with volatile solvents. 

Common to l)oth processes is the 
machinery required for the preliminary 
treatment of the fruit or seeds. 

Recovery of Oils by Expression . — 
The seed entering the oil mill from 
the silos is reduced to “ meal ” on 
passing through crushing machinery. 
The comminuted seed is either ex- 
pressed in this state (production of oils 
for edible j)urposes), or conveyed by 
means of an elevator into a kettle in 
which the seed is warmed (production 
of oils for manufacturing purposes) by 
means of steam which causes the cells 
to burst rapidly, renders the oil more 
fluid, and perhaps also helps to coagu- 
late some albuminoid matter, all these 
operations combining to facilitate the 
subsequent moulding of the meal into 
cakes. 

On opening a slide, an exactly 
measured quantity of heated seed then 
falls out, and drops into a measuring 
box. On being ^awn forward this 
allows the seed to fall on to a press- 
cloth of the desired shape of the oil- 
cake. By a preliminary pressing 
suflicient consistence is given to the 
cake, so that it can be carried wrapped 
in the cloth to the hydraulic press. 
This consists, in one system of seed- 
crushing, of an open press, fitted with 
about 16 iron press plates, between 
which the cakes are inserted by work- 
> men. The press is packed with cakes 
4 


3 
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until full ; the ram is then driven up 
by machinery, at first witli the help of 
an accumulator, and finally by hy- 
draulic pumps. The oil exudes from 
the meal, drains off, and is collected 
in tanks below the press or set of 
presses which are generally arranged 
in a battery of four presses. After re- 
leasing the pressure the cakes are 
taken out and the edges wliich ai'e 
soft and oily are trimmed off m a cake- 
paring lUJichine. Obviously the cakes 
retain a certain quantity of oil, and in 
the case of those seeds which contsiin 
a large amount of oil, such as ciistor 
seed, a second expression is required. 
In such cases the hard cjikes are broken 
up in a cake-breaking machine, whilst 
the softer eake-pirings are tritursited 
in a special nnichine, or an edge-runner 
mill is used for the same purpose. 

The first expression of seeds that are 
rich in oil, such as those containing 
more than 40 per cent. , leads to some 
difficulties in tlie open hydraulic press 
since the oily meal causes “ spueing,” 
i.e. the soft mass is apt to exude 
through the cloth. Hence in motlern 
installations, seeds of this kind are 
frequently expressed iu a “ clodding- 
press," i.e. a hydraulic press provided 
with a circular box or cage into which 
the material is filled. The box is 
either constructed of metal staves 
(vertical steel bars), held together by 
a number of steel rings, or consists of 
a cylinder having a large number of 
perforations. 

Recovery of the Oils by Extraction 
with VolatVe Solvents . — The second 
class of processes for obtaining oils and 
fats from fruits or seeds is represented 
by the so-called “extracting processes,” 
and is very largely employed in the 
extraction of olive-oil, marc and palm 
kernel oil from palm kernels, rajje-oil 
from rape seed, and castor-oil from 
castor seed. 

The solvents employed on a large ! 
scale ate almost exclusively j)etroleum j 
ether and carbon bisulphide ; ordinary i 
ether must be considered is altogether ; 
outside the range of the solvents used i 
on a large scale owing to the consider- I 


I able loss of solvent involved, and 
furthermore on account of the great 
danger of fire. The same danger 
attaches, although in a somewhat 
! minor degree to the employment of 
1 petroleum ether. More diminished 
' still is the danger of an inflagration in 
I the case of carl on bisulphide ; as this 
solvent is lieavier tlmn water, the 
I vapours are less liable to come in con- 
; tact with an open flame. Hence, 

; carlon bisulphide is largely employed 
} for the extraction of oil, notably for 
; the extraction of the marc of oUves. 

I Still, owing to the physiological effect 
this solvent has upon the workmen, 

' coupled with the danger caused by 
I the action of impure carbon bisulphide 
I on iron, wiiich has frequently led to 
' conflagrations, the employment of car- 
l)on bisulphide is restricted. 

An idejil solvent would be carbon 
I tetrachloride, which is non-inflam- 
, mahle an<l h.is the further a<l vantage of 
I Ixjing heavier than water. Its high price 
j has, however, hitherto prevented its 
techniml ap])licyition. Furthermore, 
its physiological effect (similar to that 
of chloroform) on the workmen would 
seem to prevent its general apjdication. 

The type of apparatus employed on 
a large scale dejMinds on tlie tempera- 
I turc at which tlie extraction is carried 
out. In the case of coltl extraction 
(preferable as regards fire risk), the 
seed is placed iu a series of closed 
vessels, tlirough which the solvent 
percolates on the counter-current 
! system. The battery of vessels is so 
arranged tliat any one vessel can be 
' made the last of the series, ready to 
i discharge the extracted meal, and to 
be refilled with fresh meal, so that 
with the exception of the time re- 
quired for charging and discharging, 

, the process is practically a continuous 
one. The solution of extracted oil or 
fat is then transferred to a steam- 
heated still, where the solvent is 
driven off and recovered by oonden* 
sing the vapours in a cooling coil. 
Thus the same quantity of solvent is 
used over and over again. The last 
traces of volatile solvent in the oil or 
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fat arc driven oflF by a current of open 
Btttim wliich is blown through the hot 
oil or fat. The extracting processes in 
the hot are carried out in a special 
ap|)aratus. 

The princii)le involved in more ela- 
Ixmite forms of plant employed on a 
large scale is exemplified by the well- 
known Soxhlet extr.ictor. The ex- 
traction here takes place continuously 
with a limited amount of soheiit 
charged once for all into the appiratus. 
When the seed is deemed completely 
exhausted, the vessel containing the 
seed is disconnected by closing baps 
between the oil-containmg vessel and 
the condenser, so that the volatile 
solvent (vui be immediately distilled 
off aiul condensed, wliilst the seed- 
containing vessel is freed from tlie last 
traces of volatile solvent by oiieu 
steam, and emptied and recharged with 
fresh seed. More conniact stdl are 
extractors illustrated by that form of 
laboratory apfiariitus in which the 
mcal-containing vessel is j»laced inside 
the flitsk charged with the solvent. 
Thus, in some form of extractors, a 
Ixiskot containing the crushed seed is 
placed on a support at some height 
alxive the bottom of the vessel charged 
with the solvent, so that on heating, 
the vapours of the solvent pass througli 
and round the seed, whilst that por* 
tion which leaves the vessel in form 
of vapour is condensed in a separate ] 
condenser from which the liquefied 
solvent falls back and percolates the , 
seed. Finally, wdien the meal is I 
exhausted, the solvent is driven off, 
and the condensed solvent collected 
in a sefUirate vessel. | 

In Bpe»,.ial cases, nobibly so in the : 
case of olive-oil, a combination of the j 
two processes described commends | 
itself. The comltined method consists 
in expressing most of the oil in the 
cold (for edible purposes), and then 
extracting the partially expressed 
material with volatile solvents, in 
order to recover the oil left in the 
press cakes. This combined process 
is known on the Continent under the 
name “huilerie mixte." 
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Animal Oils and Fats.— Animal 
oils and fats are usually obtained in a 
very simple mamier by heating those 
piirts of the animals wliich conbiin the 
oil or fat, so as to cau.so bursting of 
the fat-conbaining cells. The older 
rough and ready methods of heating 
the adipose tissue over free fire may 
l>e considered as almost extinct in 
this country, but it is still Ijeirig prac- 
tised in small esbiblishmciits on the 
Continent. The nuisance wdiicli fol- 
lows in the wake of a manufaL-tur ing 
procc.ss of this kind has naturally led 
to stringent n'gulations on tlie part of 
the sanitary authorities. 

The rendering of billow from the 
“ rough fat,” as it comes from the 
slaughterhouses to tlie rendering estah- 
lishmcnts, is now carried out under 
such conditions that no serious objec- 
tions can be raised from a sanitary 
point of view. The sinqilest method 
for obb\ining tallow for technical pur- 
poses, is to tlu’ow the rough fat nittk 
covered lead-lined vessels provided 
with steam coils, outlet taps, a trap- 
tloor for charging the rough fat, and 
a wiile outlet through which any oileii- 
sive vapours that may be given off are 
conducted through closed pipes to the 
chimney slack, or Ixiilcr, or fire grate. 
Hot water is then run on to the fat, 
and tlie steam turned on. After heat- 
ing for a sufficient length of time the 
steam is shut off, when the clear 
melted fat rises to the top. It can 
then bo drawn oft' ready for use, or 
into another vessel for further [lurifi- 
j cation (refining, bleacliiug). The ani- 
mal tissue, etc., still conbiining con- 
siderable quantities of fat, is lioiled 
up again with steam, after a few' per 
cent, of dilute sulphuric acid have 
been atldcd, whereby the cell mem- 
branes are “ cut,” so that they jiart 
more readily with the remainder of 
the occluded fat. 

A number of apparatus liave been 
designed in w'hich the tallow is melted 
in closed vessels under pressure. Such 
vessels — termed digesters — consist es- 
sentially of a vertical lioiler provided 
with a false perforated bottom, and 
Q ‘2 
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constructed to withstand a pressure of 
several atmospheres. Live steam is 
turned into tlie boiler below the per- 
forated bottom on which the rough fat 
rests. At the elevated temperature 
the mass parts readily with its occluded 
fat, and in a shorter time than by 1 
steaming at the ordinary pressure. 
The first apparatus of t}ii.s kind (de- 
signed by Wilson) has served as proto- , 
type for a numl)er of more or less 
complicated digesters now in use. j 
The rendering of lard in the large 
packing-houses in the United States is ■ 
carried out on similar liTies. j 

Purification. — The oils and fats I 
thus obtained are in their fresh | 
state practically neutral. If care j 
be exercised in the process of ren- I 
dering animal oils and fats, the i 
fatty matter is very often sufficiently ' 
pure to be immediately worked up in ! 
those industries to which they serve ■ 
as raw materials. If, however, they j 
are allowed to remain in contact with > 
animal tissue, they are liable to very 1 
rapid deterioration. Thus, freshly | 
rendered lard or suet, or even whale ! 
oil, will keep sweet for a very long | 
time if protected from light, air, and ; 
moisture, whereas the same materials j 
through prolonged contact with pu- \ 
trescible animal matter become dark ' 
in colour, and rich in free fatty J 
adds. I 

The vegetable oils obtained by ex- ■ 
pression contain frequently mucilagin- ' 
ous matter and other impurities, such 
as vegetable fibres, which pass through 
the press cloths. There are also ad- 
mixed with the oils traces of moisture, 
which render them somewhat turbid, 
dark, and unfit for immediate use ; > 
not only for the table, but also for 
manufacturing purposes. Formerly 
these impurities were removed from 
edible oils, such as olive-oils, by the 
simple method of allowing the oils to 
rest for some length of time, when 
moisture and the mucilaginous 
master, etc., would settle out. This 
crude process is no longer employed 
in Jafge establishments, the clarifying 
-of the oils being much shortened by 


filtering through a filter press, or 
brightening by blowing with air. 

Other crude oils require more elabo- 
rate purification (refining) before they 
are placed on the market. Notable 
examples of this kind are cotton -seed- 
oil and rape-oil. A sample of Egyptian 
crude cotton -seed-oil expressed direct 
from the crushed seed may range in 
colour from a ruby red to almost black, 
due to the dark brown colouring matter 
containetl in the cells of the cotton 
seed. The oil is refine<l by treatuicnt 
with dilute caustic soda ; the latter 
combines with the colouring matter 
and the free fatty acids in the oil and 
forms a precipitate which falls down 
on standing, leaving the oil clear and 
bright. Tills crude rape-oil, again, is 
refined by treatment with concentrated 
sulphuric acid, and yields the refined 
oils. 

Bleaching. — The methods of 
bleaching or decolorising oils also 
vary with each kind of oil or fat. A 
brief description may be given of the 
methods employed. 

Bleaching by sunlight, one of the 
oldest processes, is naturally only 
feasible on a small scale, as the length 
of time and the space required to ex- 
pose as large a surface as possible 
must naturally be costly. Still, in 
some cases, as in the bleaching of 
beeswax or in the bleaching of linseed- 
oil fur artists’ use, this method is being 
practised. Since the fatty matter 
undergoes practically no change, the 
products do not suffer as much as they 
would in the chemical processes of 
bleaching. 

Bleaching by the aid of chemicals 
requires great circumspection, the 
object of bleaching being merely to 
destroy foreign substances, which im- 
part a dark colour, or other undesir- 
able properties to the oil or fat. The 
cliief attention of the operator must 
therefore be directed to so treating 
the raw material that the fatty matter 
itself is not acted upon. For this 
purpose, the amount of chemicals must 
be limited to the smallest ]:)ossible 
quantity, the temperature at which 
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they arc alhjwed h) act must be 5is 
lew as possible, and the time of inter- 
action must lie as short as possible. 

(Jeneral methods of bleaching chemi- 
cally, are - (1) Bleaching by means of 
oxygen ; (2) bleaching by means of 
clJorine. 

(1) Bleaching by means of ozone or 
oxygen gas is still too uncertain a pro- i 
cess to ])e widely u.^ed on a large scale, 
and is only f)ractihed in ,>ome sj)ecial 
instances. I have examined several 
ozone ])rocesses, but altiiough at the 
first moment tliey seemed to ettect 
the bleaching satisfactorily, yet after a 
time the oils darkened, v>r, as the tech- 
nical term runs, the colour ‘‘ reverted.” ' 

Bleaching b^" means of oxygen hi 
Hiatu naurnidi is chietly eflected by 
employing manganese dioxi<le or f)otas- 
ftium bicliromate and sulphuric iwid. 

(2) In the i>r(*cosses of !>lei\chiug by 

means of chlorine, bhyujhing powder, ^ 
or potassium bicliromate an<l hydro- i 
chloric acid are used. ; 

No general rule (;an be laid down as ' 
to which process should lie employed ' 
in each given cyise, although it may lie 
stated that tallow is liest bleached by 
means of manganese dioxide, and palm- 
oil by means of bichromate and hydro- | 
chloric acid. I 

The object of bleacliing is not only i 
to remove colouring matters for the , 
time lieiug, but to remove them so ! 
efficiently that the colour, or even a j 
dark sb«le, will not “revert'’ some | 
time after the fat or oil luis Ijccii j 
bleached. Patents claiming to effect | 
tills object appear annually in grejit j 
nuraliers, and disappejir again when j 
experience lias shown that the colour- 
ing matter does “revert ” to a larger 
or smaller extent after the material 
has, e.g. been converted into sojip. j 
Thus one of the simplest and most | 
frequently practised processes, tliat of 
bleaching tallow, does not produce 
soaps as good in colour as those made 
from the freshly rendered tallow. 
Not only must each kind of fat or oil 
be considered a special problem, but 
frequently different varieties of one 
and the same oil are apt to cause the 


same difficulties as would a new oil or 
fat. To mention an example, the 
bleaching of the softer kinds of palm- 
oil, such as “ Lagos ” or “ Old Cala- 
bir,” offers very little difficulty. But 
the liarder kinds of palm oil, such as 
Congo oil, have hitherto withstood all 
attempts to bleach them. 

The ab>ve methods of bleaching are, 
however, inadmissible in tlie case of 
those oiks anil fats which are intended 
for edibff purj/oHCH. In these cases 
we must rely chiefly on physical 
methods. The oils intended for edible 
pui 7 X),ses must not even l>e expressed 
while liot, anil tlie employment of 
, chemic^ils involving the use of acids 
' must l>e altogether excluded, as they 
I inqwt an objectionable flavour which 
I would render the product useless for 
j edible pur}.to8e.s. Treatment with al- 
i kalic.s in one form or another can only 
l>e resorted to in a very moderate 
degree as, for instance, in the refining 
of cotton-seed-oil for the table. 

The absence of free fatty acids in 
eilible oils and fats is a very important 
desideratum. Hence, in all refining 
processes, the complete removal of free 
fatty acids and of the objectionable 
products which seem to follow in the 
wake of the once formeii free fatty 
acids, namely, those which impart to 
the oil the properties we comprise 
under the term “ rancidity,” is the 
chief aim of the manufacturing pro- 
cesses. Alkalies and alkaline earths 
are almost exclusively used for these 
purposes. 

The physical method consists chiefly 
in filtering, with a view to brightening 
the oils by the removal of the adhering 
! moisture and suspended matter of an 
' albuminoid character, and, if colouring 
matter is to be eliminated at the same 
time, in treating with either charcoal 
or fuller’s earth. The latter process 
is, of course, followed by filtration, in 
order to get rid of the charcoal or 
fuller’s earth, which absorb and retain 
the colouring matters. 

A further requisite of edible oils is 
tlrnt they should not congeal at tem- 
peratures near the freezing-point. 
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Mufsl olive-oils practiciilly fuKil this 
deiiiand. lii tlie case of cotton-seed- 
oil, however, which is at present used 
in enormous quantities iis an edible 
oil, or for adulterating high-class edible 
oils, a solid portion, termed “ stejir- 
ine,” separates out at a temj)erature 
of al)out 50^ F. 

In order to render cotton-seed -oil 
suitable for the table, tliis “stcarine” 
is removed ; as the tcchnii^l term 
runs, the oil is “ demargarinated.” 

Originally the prooe-sof “ demarg.i- 
rination ” was a natural ])rocess, and 
consisted in allowing the oil to stand 
in large vcshcb duiing tlie winter, 
when the “ stearine ” settled out as a 
solid mass at tlie bottom of the re.-sel, 
so that the supernatant clear oil could 
be drawn oft'. Hence, such ‘ ‘ stearme- 
freed”or “demargarinated’* oils are 
designated “ winter oils.” 

This simple process has, however, 
become too exjiensive, owing to the 
large amount of cajiital locked up in 
the enormous quantities of cotton-seed- 
oil that had to lie stored. Hence, 
more rapid processes have been intro- 
duced, The.se consist in artificially 
refrigerating the oil, and filtering off 
the “ .stearine ” through filter-pres.se.s, 
or removing it by pre.-^sure in hydraulic 
presses. It need hardly Ije added 
that in the latter case the whole pro- 
cess must 1)0 c.irried out in artificially 
cooled rooms. 

Through the introduction of de- ' 
margarinating proce.sses, oils which 
were objectionable as table oils on 
account of their .separating “ stearine,” 
are being abided to the range of edible 
oilf3. Such oils are arachis oil, and 
notably tliat class of Tunisiati olive- 
oils which hitherto could not lie mixed 
with the finest Italian and French 
olive-oils, owing to their l)eing excep- 
tionally rich in “ stearine.” 

Margarine. — Margarine consists i 
chiefly of a mixture of animal and j 
vegetable fats. The animal fats are i 
prepared from the freshest beef fat or 
hog fat. That obtained from Ijeef fat | 
is known as “ oleomargarine” ; that 
from hogs — neutral lard — is chiefly 


employed in the United States. The 
vegetable oils are cotton-seed-oil, 
arachis oil, and se.sam6 oil. The vege- 
table oil must be devoid of free fatty 
acids and should not possess any uii- 
pleasivnt flavour. Thus, neither maize 
oil, nor even cotton-seed-oil, can be 
used for the finest and best brands of 
margarine, as the particular flavour 
of these oiU would lie noticeable in 
the finished product. 

For the production of oleomargarine, 
the rough fat is rcraovetl from the 
sl.iughtcred animal as quickly as 
pos.Mble and brought into tlie works, 
where it is sorted and t he kidney fat 
is selected. Tbit. Is laireiully w.ished 
willi warm water and thoroughly 
cleaned. Tlie cleaneil fat is tlieii 
brought immediately into largt*, well- 
aii-ed, artificially cooled rooms to di’y 
and harden, being allowed to lung 
there suspemled from tin hooks for 
.veveral hours. Another yirocess to 
secure rapid hardening is to iiumeise 
the fat hrst into iced water. 

The hard fat is next cut up and 
shreddeil in a shredding machine, and 
then gi*()und Itetween rollers. The 
disintegrated mass is immediately in- 
troduced into tin-lined, jacketed 
ve,ssels, at a temperature not exceeding 
45^0., this tenifierature lieiug main- 
tained by hot w'ater contained in tlie 
jacket. 

At the temperature of 45*^ C., only 
a portion of the fat contained in the 
animal ti.'‘8ues seyiarates on the top of 
the comminuted rough fat. The 
settling and clearing is assisted by 
scattering salt over the surface of the 
melted fat. This melted yiortion, 
approyiriately termed “premier jus,” 
is carefully syphoned oft' and run into 
clean barrels to be sent to the mar- 
garine works proper for further treat- 
ment. The “premier jus,” is not 
the whole of the fat contained in the 
clmrge, liut only the first portion that 
will exude at a temperature of 45” C. ; 
the rernaiiKler of the fat is recovered 
from the scrajw for other purposes 
which do not interest us here. 

If the margarine Ikj produced in the 
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same works, the “premier jus” is 
allowefl to run into sliallow, tin-lined 
trays, arraiifijcd in tiers in a coolecl 
room, when the bulk of the “ stearine ” 
scpjiratcs out in a crysbilline condition. 
For the Imst qualities of marKarine, 
the “ jircmier jus ” is remelted, and 
allowed once more to settle out, after 
sa,lt has been added, whereby the last 
traces of inembrane and tissue are 
preci[)itated. The desired fat is 
allowed to run into large vats, in 
which it stands from three to five days, 
at a temperatuT'c suitable for the crys- 
tallisation of the “ stearine.” 

Tlie crystallised mass fnun the tins 
is immediately cut up into small pieces 
weighing about lb. each. Thc.se are 
wmpped in canva.s clot hs, and arc then 
put into hydraulic j)resscs. In large 
works, where the “ f)remieT ju.s ” has 
becMi allowed to ci-ysbilliM' in huge 
vats, the whole cry-^tallistd mass is 
stirred up into a homogeneous jadp 
which is wheeled to the pre.^ses and 
{Kicked into them in small pieces, 
wnifiped in canvas cloth, holding 
about 3 lb. each. 

The oleomargarine — “ oleo-oil,” as 
it is termed iu the United Stute.s — 
runs out. into tanks below the presses, 
to be worked up for margarine. The 
solid portion which remains in the 
pres.ses is sold as tallow stearine. 

This oleomargarine is the chief raw 
material for the manufacture of hutter 
substitutes. It is mixed iu special 
churning machines of tlus various 
type.s, with vegetable oils and fats and 
milk. 

The milk department forms, there- 
fore, a substantial portion of the 
margarine -works. On its arrival from 
the farms the milk must be “ pasteur- 
ised.” As a rule the cream has been 
taken off before the milk reaches the 
works, otherwise it is removed by 
means of a centrifugal machine. 

The milk is run, together with the 
melted oleomargarine and the vege- 
table oils admixed in accurately 
weighed off proportions, into chums, 
in which the whole moss is thoroughly 
blended. The churning machines 


I consist of oval jacketed vessels, pro- 
j vided with one or two sets of stirring 
I and mixing gear. During the process 
j of churning a constant temperature is 
maititained by means of steam sent 
j through the jacket of the churn. 

I The object of churning, besides tho- 
I roughly mixing the ingredients, is to 
; destroy the tendency of the oleo- 
lUiirgarine to crystallise, and to pro- 
duce a conjydete emulhion by pulveris- 
ing the mixture into single globules, 
such as butter fat forms in milk. 
When tlie mass is thoroughly churned, 
the steam is turned off, and the warm 
niateria] i^ coolcsd by cold water sent 
through the jacket. 

From the churn the cooled mar- 
garine is run through wooden shoots 
into cooling tanks. Whilst running 
out of the churn the margarine is met 
in the .-Nhoots by a current of ice-cold 
, water, delivered under high jjressure, 
so that the mass is completely pul- 
verised. The disintegrated globules, 
after solidifying, somewlait resemble 
butter granules. 

j In small -works the cooling tanks 
are built of marble ; in larger works 
i they sim{)ly consist of large wooden 
tanks. In other works they form very 
; large storage vessels, built up of tiles. 

I The solidified margarine is taken out 
j by spades, or by long-handled wooden 
' spoons, and ])laced in wooden wagons, 
where the admixed water is allowed 
to drain oil*. These wagons are con- 
veyed to large kneiuling-machines, 
consisting of huge, circular wooden 
tables which rotate slowly, whilst at 
the same time a set of conical, fluted, 
or specially-shaped rollers move along 
the top of the revolving bihles. The 
I margarine is slowly hut thoroughly 
j worked through, so that the particles 
I become homogeneous throughout the 
whole mass. At this stage colouring 
matters are admixed. 

The margarine is then salted to 
taste, and submitted to a further 
I thorough kneading and mixing either 
on a similar macliine, or in a specially- 
constructed churning machine. 

The margarine is finally moulded 
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into lumps, pats, rolls, or any other I tate rapid cooling of the mass. The 


desired shape. Like butter, margarine 
contains water ; the proportion of this 
should however not exceed 10 to 12 
per cent, in well-made preparations. 

The object of the margarine manu- j 
faoturer is, naturally, to make his 
product resemble butter as nearly as | 
possible. In order to take away the ' 
“tallowy" or exclusively “ fatty 
taste of the material, some manufac- 
turers, provided the law permit, add 
butter itself. Others add small quan- 
tities of butyric acid, or specially ; 
prepared compounds. i 

An important point is to produce , 
margarine which will froth and 
“brown" when heated, so that even 
in cooking the nearest approach to 
butter is reached. As the property i 
of butter of “ browning ’’ and frothing 
is due to casein and milk sugar, it is 
evident that the more milk is used in 
the manufacture of margarine, the 
nearer will the product approximate 
to butter. This expedient is largely i 
used in this country, but on the Con- 
tinent, where the law forbids the i 
addition of more than a strictly limited | 
quantity of milk, or its corresponding 
quantity of butter-fat, a number of 
curious patents have l>een taken out 
for substances purporting to impart 
the desired property to margarine. 
Casein and other albuminoids are pro- 
minent amongst them. Even the use 
of beeswax mid vegetable waxes has 
been patented, although the employ- 
ment of such substances must be 
deprecated, as they seriously reduce 
the digestibility of margarine. 

Lard Substitutes . — The manufacture 
of lard substitutes is in many respects 
similar to that of butter substitutes, 
although it is much simpler, since 
lard substitutes contain no water, and 
merely represent a mixture of fats. 
The basis of the lard substitutes should 
be, of course, lard, with which other 
csdi| and fats, such as cotton-seed-oil 
and beef fat are intermixed in the 
melted state. 

The eaK>rmott8 quantities of lard 
substitutes that are produced necessi- 


simple process of allowing to cool 
spontaneously in large vessels is too 
expensive ; hence, special cooling 
1 machinery is employed. 

In the early days of this industry 
the manufacturers of lard substitutes 
sailed more closely to the wind than 
the margarine manufacturer. The 
lard substitutes sold under such names 
as “refined lard," “compound lard,” 
were frecjuently found to contain no 
lard whatever, lieing nothing else tlian 
judiciously prepared mixtures of beef 
stearine — the by-product of the mar- 
garine manufacture — and cotton-seed- 
oil and other vegetable oils. Here 
also legislation has had to step in to 
protect the public. 

The detection of cotton-seed-oil in 
lard became, therefore, one of the 
most important problems of the 
public analyst. A rapid means of 
detecting it is Halphen’s test, which 
reveals the presence of cotton-seed-oil 
by a red coloration. However, t<X) 
much reliance should not be placed 
on a rapid tost like this, since the 
adulterator lias always been able to 
keep pace with the latest discoveries 
of science, and has succeeded in nulli- 
fying the indications of this test by 
treating cotton -seed-oil in such a 
manner that it no longer shows the 
characteristic red coloration. More- 
over, some help has accrued to the 
adulterator through the fact that lard 
from hogs fed on cotton-seed cake 
exhibits a colour reaction similar to 
that which lard shows which lias 
actually been adulterated with cotton- 
seed-oil. 

Vt’fjetahh Butter . — A third kind of 
edible fats manufactured on a large 
scale are vegcUMe butters and the hai^ 
fats derived therefrom, which I com- 
prise under the name ‘ ‘ chocolate fats.'' 
Vegetable butters were first made from 
cocoa nut oil and palm nut oil, and 
prepared for the Indian market, where 
: the native population are forbidden by 
I their religious tenets to consume 
I animal fats. Latterly this vegetable 
i butter has, under a variety of fam^ 
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names, such as* “ lactine,” **vegeta- 
liiie,” “ cocoaline,’’ “ laureol,” “ nuco- 
line,” “albene,” “palmiue,” “cocose,” 
etc., found extensive use at home in 
confectionery and in the manufacture 
of margarine, and — it must be feared 
— is also finding a growing outlet for 
adulterating cow’s butter. From these 
vegetable butters ‘ ‘ chocolate fats ” j 
are obtained. The natural chocolate j 
fat i<, of course, “ cacao butter,” 1 
wliich is expressed from the cocoa , 
l)eans in the course of prepiring c(K;oa. 
As m()re cacao butter is obtained from 
the l)ean than a properly constituted 
chocolate should contain, a surj)luB of 
caofio butter accumulates in a cocoa I 
works. This sui 7 )lus is worked up I 
into cheaper kinds of chocolate. Thus 
a deman<l lias l»een created for cacao | 
butter. As the natural supply does 1 
not suffice, and moreover as cacao 
butter is the most expensive fat, being i 
even dearer ihau ordinary cow’s butter, I 
there aexm arose a demand for a cheap 
substitute of genuine cacao butter. ' 

Animal fats, such as tallow, are 
un'^uitable for chocolate manufacture, 
as if not very carefully refined they 
are apt to impart an unpleasant flavour j 
(“ animal flavour ”) to the finished 
chocolate. 

The best chocolate fat substitutes 
must, therefore, be prepared from 
vegetable fats. At present the most 
suitable substitutes are manufactured 
from cocoanut and palm nut oils, by 
removing the softer jiortions of cocoa- 
nut and palm nut oils in a similar 
manner as is done in the case of work- 
ing up the “ premier jus.” The cocoa- 
nut and palm nut oils arc allowed to 
crystallise at a slightly elevated tem- 
perature, and the crystallised mass is 
expressed in hydraulic presses. 
Whereas in the manufacture of oleo- 
margarine the liquid portion is re- 
quired, in the present case the hard 
mass left in the press, termed “ cocoa- 
nut stearine,” or “ palm nutstearine,” 
is the desired product. 

These chocolate fats have the draw- 
back that their melting point is some- 
what low. Of course, the more of the j 


softer portion is expressed from the 
cocxianut oil and palm nut oil, the 
higher will be the melting point. 
But since the brands having a high 
melting point are somewhat costly, 
proilucts of lower melting point finci 
ready entrance into chocolate works, 
and it is therefore easy to understand 
why so many kinds of chocolate be- 
come foit in the pocket, or even when 
held in the hand. 

In order to impart greater hardness 
to the chocolate fats they in their 
turn are “ stiflened,” i.e. adulterated 
\\ith small quantities of animal fats, 
such as tjdloM', tallow -stearine, etc. It 
has even l)eeu stated that Japan wax is 
admixed in order to raise the melting 
point. Also mineral waxes like para- 
ffin ‘wax, ceresin, have been admixed 
for “ stiffening” purposes, but these 
should l)e totally excluded as they are 
indigestible. 

The preimmtion of suitable chocolate 
fats from vegetable fats of a higher 
melting point than cocoanut oil or 
palm nut oil would, in my opinion, 
bring us nearer to the solution of the 
problem. 1 would suggest for this 
purpose the working up of some 
tropical vegetable fats, such as margosa 
oil, mowrah seed oil, etc. 

Boiled Oils. — The value of the 
drying oils rests on a remarkable 
j>roperty they possess, viz. that of 
absorbing oxygen from the air. Lin- 
seed-oil is capable of taking up as much 
as 20 per cent, of its own weight in 
tlie course of alx>ut three days, passing 
from its oily state through an inter- 
mediate stage of a viscous, then tacky 
substance, until it is converted into a 
thin, elastic, flexible skin. The 
rapidity of drying can be much accele- 
rated by the process of “boiling” the 
oil, that is, heating the oil with certain 
metallic oxides to a high temperature. 

Although several centuries have 
elapsed siuce this discovery was made, 
we are still unable fully to understand 
the chemical change which takes place 
when an oil boiled with metallic oxide 
dries. 

For some time it was assumed that 
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the oil itself became oxiflise{l, the gly- 
ceridic part of the oil Injiiig attacked 
in the first instance. But tliis view 
must be rejected as erroneous, since 
“ boiled ” oil retains almost its whole 
quantity of glycerin. Moreover, prac- 
tice has almost shown that the glycer- 
idic pirt of boiled oil is a necessary in- 
gredient, and several uttemj)ts, for 
which patents have }>eon tjiken out, to 
prepare lioiled oils from the fatty acids 
after the removal of the glycerin, have 
led to useless products. 'Phe explana- 
tion was then suggcste<l that the me- 
tallic oxides act as oxygen ciirriers 
during the boiling, but the proticss of 
boiling certainly d»)es not consist in an i 
oxidation of the oil, since if oxidation 
really does Uke place, it cannot exceed ! 
a very slight amount. In the investi- 
gation of an ozone proce.>s, I have 
noticed tliat oils treated with oxygen 
acquire all the prof)ertie.x of boiled 
oils although chemically spcsiking they 
had undergone a very slight change 
only. 

Furthermore, recent progress ha.s 
shown tliat a high temf>eratui’e is not 
required for the preparation of boiled 
oils, as we are able to cjbtain oils having 
the property of Ujiled oils by carefully 
grinding linseed-oU in the cold with 
manganese Iwrate. 

Much lower temperatures than are 
required in the old f>rocess of Innling 
have been found sutficient. Thus at 
present the bulk of the boiled oils is 
obtained by heating linseed-oil with 
driers to a temperature i)f 1.^0"C. only. 
The process is carried out by intnjduc- 
ing the oil into a cylindrical ve.ssel, 
provided with a heating coil and an 
agitating gear, so as to pr(xluce an inti- 
mate intermixture between oil and 
drier whilst they are heated to the 
desired temperature. 

The temperature employed in boil- 
ing can be still further lowered since 
modem driers liave been introduced, 
especially those known as IhjvM drirrn. 
These liquid driers consist of a solution 
of lead linoleate or even of resinate in 
boiled oi^or linseed-oil. 

Thc^e tlriers, especially the liquid 


I driers, have led to a great deal of 
I secretmougcring. They are sold under 
j a variety of fancy names of wliich the 
best known is perhaps “terebene.” 
A few per cent, of these driers added 
to linseetl-oil at temperatures of 120*^- 
1 l.'iO'^C. is able to impart to the oil the 
i properties of boiled oil. The mania 
' for chea|)ening has even gone so far 
i tliat “Ixuled” oils are prepared by 
merely pouring a solution of these 
! <lriers into linseed-oil in the cold. 

' Su(;h oils, which the Americans in 
. their characteristic jargon will “ Itoilod 
thnnigh the bunghole ” are distinctly 
inferior to oils prc}iared by tlie afore- 
mentioned processes. 

Now, if a mere dissolving of the 
drier in the oil is sufficient, then no 
imjKirtant chemical change am have 
tiiken place. Vet the only explanation 
which commends itself at present, and 
in suppirt of which I have puhlislied 
elsewhere ii numlxir of expierimeuts, is 
that t he oil Ijecomos polymerised. The 
first outward sign of this consists in 
the oil aci|uiring a lughcr specific 
gravity. Tliis cxjilanation gains sup- 
port in the fact that by merely heating 
linseed-oil without any driers an in- 
crease of specific gnivity, or polymeri- 
, sation, takes platie, 
i Another illustration of a far-reaching 
polymcrisjition is given by the exam- 
ple of fuuff oil. If this oil is heated 
to 180^ C. for several hours, or to 
2.‘)0^V.\ for a short time, it solklifies to 
I a jelly-like mfiss. 

i The boiled oils find extensive em- 
ployment not only in our ordinary 
paints ; enormous quantities are used 
in the rarnhh indui^try. The theory 
! of this manufacture is sim] lie. It con- 
sists in clissolving suitably-prepared 
I gums and resins in linseed-oil and 
I “boiling" the mixture. The “var- 
nish oil " so obtained is thinned down 
with oil of turps. 

Oxidised Oils. — If the oxidation 
of linseed-oil is carried further until 
the maximum amount of oxygen is ab- 
sorbed, we obtiiin the “ solid linseed- 
oil" representing an elastic jelly-like 
mass. It is profiared by allowing lin- 
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Hccd-oil previously })oiled with a drier so 
as to accelerate the oxygen alworption, 
to run over a light cotton fabric — 

“ scrim ” — hanging from the ceiling of 
a high building ke]>t at a temperature 
of alx)ut lOO'^F. , so that the oil, whilst 
trickling down from the top of the 
house, is ca]>a]tle of absorbing rapidly ! 
the maximum amount of oxygcm. A 
portion of tlie oil so]i<lifies on the j 
fabric, the oil which drains oil' at the ! 
bottom being puiupt;d uj) ag:iin, and i 
allowed to run down, until the layers I 
of the solid mass have rctiched, after 
seveial weeks, a thickness of about 
half an incli. Tliis process is termed 
the “ SCI im proeess ; ” the solidified oil 
obtained l)y this methotl is terineil 
“scrim oil." 

Another method consists in fiassiug 
a current of oxygen through linseed-oil 
mixed with a small percentage of drier 
in a closed jacketed \esscl heated by 
steam, until the tiaximum amount of 
oxygen ISC' hecn ahsorlx'd. The hot 
mass will still run, hut after cooling it 
s(‘ts to a jelly-like mass wliich is drj 
enough and solid enough to lie ])aeked 
ii.to bigs. These materials form one i 
of the chief ingredients of “linoleum,” ! 
th(‘ invention of Walton and his sue- ! 
cessors. For this purpose, the “scrim 
oil” is mixed with rosin and ground 
cork, rolled on a jute cauvjis baking, 
and is tinally seasoned at a temperature 
of 75° F. before it is placed on the 
market in its w'ell-kriown form. 

Vulcanised Oils.— If in the last 
described process we substitute sulidiur 
for oxygen, we obtain that ehvss of 
oils which are best dcscrilied as “ vul- 
canised oils,” The treatment is 
similar to tliat which india-rubber 
undergoes the vulcanising process, 
aiul just as in india-rublH3r vulcanising 
w’o liavo two processes, viz. the “hot 
cure” (treating the india-rubber with 
sulphur at a high tempemture), and the 
“tx)ld cure” (treating witli sulphur 
chloride at a low temperature), so we 
can produce the vulcanised oils either 
by treatment with sulphur at a higher 
temperature, or with sulphur chloride 
at the ordinary' temperature. 


The reaction is almost instanbineous 
in the case of castor-oil. 

Other oils, such as linseed-oil and 
rai)e-oil, require a little longer time, 
and a somcwliat elevated temperature. 
The products so obtained liave acquired 
coiuincrcial importance. They form a 
mass possessed of not very great elas- 
ticity ; and are chiefly employed to 
adulterate (“cheapen,” jis it is called) 
india-rubber goods. The great deterio- 
ration which iiidia-rubl)cr goods exhibit 
(during the last decfule or two) is due 
i to the extensile employment of these 
substitutes. 

Sulphonated Oils. — Oils and 
fats undergo a some w’hat deeper change, 

1 when they are treated with coiieeii- 
! trated sulphuric acid. They combine 
I with this acid and form water-soluble 
products. On this reaction is based 
the industiy of turkeii-rcd oiU. 

This class of oils is prepared by 
allow'ing concentrated sulphurie acid 
t(t run int(»ctiistor-i)il slowly, with con- 
stant stirring, taking Civre that a tem- 
perature of :.>r)° C. is not exceeded. 
The product is then mixed with water 
aud allowed to settle out ; the low’er 
layer is drawn up and washed with a 
solution of sodium sulphate until the 
.acid Is practically removed. Finally 
ammoiiiu is added until the sample 
gives a clccar solution with a small 
quantity of water. 

At times, wdien castor-oil w’as high 
in price, cheaywr substitutes, such as 
cotton -seed-oil, etc., were used. At 
}»resent, howei er, the price of cjistor- 
oil is so low that it would not ])ay to 
enqiluy anytliiug but the genuine oil. 
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Packing and Storing. 

{See also Preserving and 
Refrigeration.) 

Glass and China. — The safety of 
glass articles packed together in a box 
does not depend so much upon the 
quantity of packing material used, as 
upon the fact that no two pieces of 
glass come into actual contact. In 
packing plates, a single htraw placed 
between two of them will prevent them 
from breaking each other. In packing 
bottles in a case, sut^h as the collecting 
case of the microscopist, and the test 
case of the chemist, rubljer rings 
slipped over each, will be found the 
l)est and liandiest packing materwil. 
They have this great advantage, tlmt 
they do not give rise to dust. 

One of the most imfwrtant things is 
to season glass and china to 8ud<len 
cliange of teraj^rature, so that they 
will remain sound after exposure to 
sudden heat and cold. This is best 
done by placing the articles in cold 
water, which must gradually 1)6 brought 
to boiling, and aUow’ed to cool very 
slowly, taking several hours. The 
commoner the materials, the more 
care is required. The best glass and 
china are well seasoned before sold. 
Such wares may l)e washed in boiling 
water without fear of fracture, except 
in frosty weather, when, even with the 
best, care must taken not to place 
them suddenly in too hot water. 
China that has any gilding may on no 
account be rubVjed with a cloth of any 
kind, but merely rinsed first in hot 
and afterwards in cold water, and then 
left to drain till dry. If the gilding is 
very dull and requires polishing, it may 
now and then rubl)ed with a soft 
wash-leather and a little dry w'hiUng ; 
but this must not be more than once 
a year, or the gold will be rubbed off 
and the china spoilt. When put away 
in the china closet, pieces of paper 
should be placed between them to pre- 
vent scrat<mes on the glaze or painting, 
as the lio^m of all ware has Uttle 


and China. 


particles of sand adhering to it, picked 
up from the oven wherein it was 
glazed. The china closet should Ije in 
a dry situation, as a damp closet will 
soon tarnish the gilding of the best 
crockery. In a common dinner ser- 
vice, it is a great evil to make the 
plates too hot, as it invariably cracks 
the glaze on the surface, if iK)t the 
' plate itself. We all know the result 
' — ^it comes apart. The bict is, when 
the glaze is injuivd, every time the 
' “ things ” are w'aslied the w'atcr gets 
I to the interior, swells the porous clay, 
and makes the whole fabric rotten. 

, In this condition they will also absorb 
. grease, and, when exposeil to further 
. heat, the grease makes the dishes 
j brow’n and ^coloured. If an old, ill- 
! used dish be made very hot indeed, a 
j teaspoonful of fat will be seen to exude 
; from the minute fissures upon its sur- 
i fiuje. These latter remarks apply 
I more particularly to common w’ares. 

I As a rule, w'arm w^ater and a soft cloth 
j are all that is required to keep glass in 
! good condition, but water-bottles and 
I wine-decanters, in order to keep them 
I bright, must be rinsed out with a little 
i muriatic acid, which is the best sub- 
j stance for removing the “ fur ” w^hich 
I collects in them. This acid is far better 
I than ashes, sand, or shot ; for the ashes 
' and sand scratch the gkws, and if any 
. shot is left ill by accident the lead is 
poisonous. Richly cut glass must K* 
I cleaned and polisheii with a soft brush, 
upon which a very little fine clialk or 
\ whiting is put ; by this means, the 
lustre and brilliancy are preserved. 
(‘ Boston Journal of Cli'^sm.’) 

DeliqueBcent Saits. -^1) Lime 
, chloride and other deliquescent salts 
j may be packed in shaviqg paper, in 
cardboard boxes, pasted up and then 
well soaked in melted wax, paraffin, 
etc. 

(2) The difficulty experienced in pre- 
serving caustic soda in a powdered 
state, owing to the tendency of its 
particles when exposed to the atmo- 
sphere, to deliquesce and combine and 
mass together, is said to be overcome 
1^ mixing with the soda a quantity of 
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powdered sand sufficient to protect the 
particles of sotla from such contact 
with each other as will cause them to 
mass together, and also sufficient to 
shield, in a measure, the particles of 
caustic from contact with the atmo- 
sphere, Caustic soda thus treated is 
applicable generally in the arts, and 
can be handled with greater facility 
than the ordinary commercial article. 
Where it is to 1)0 used as a iiux in the 
manufacture of cast iron, 1 imrt ' 
ground sand may be used to 5 of 
ground caustic stala ; but the quantity j 
of sand may lie materially increased, : 
though a less amount will not prove i 
effective. While the sand operates in i 
a measure to protect the soda from at- | 
Tuospherie influences, and prevent con- ■ 
tact of its pirticles, there is no 
chemit'^ combination between the j 
siiud and stsla which would csiuse it to 
solidify ami hanlen, as would lie the , 
case were ]X)wdered limestone, for in- j 
stiince, used. In practice tlie soda ' 
and sand are ground up to a fKiwdcr, 1 
either separately or together, and iin- ; 
mediately mix^. From the facility ; 
with which the article prepared can be j 
handled, it is specially adapted for use 
as a flux in the manufacture of cast 
iron, though for the same reason it 
also commends itself to the trade 
generally. 

Phosphorus. — Phosphorus 
should be kept in a place where no 
damage can result in case the water, in 
which it is jiacked, should leak out, 
and the air obtain free access to it. 
This is the general rule ; its practical 
application may vary with the circum- 
stances. The governments on the con- 
tinent of Europe usually prcscrilie that 
it must bo kept in the cellar, in a locked j 
closet. It is often kept in strong vials, 
filled with water, which are stopjiered 
with a good cork ; and the vial is placed 
inside of a tin l»ox provided with a 
well-fitting lid. Phosphorus is usually 
put up and sold in tightly soldered tin 
cans filled with water. These cans 
often begin to rust on the outside, and 
it will happen, <.»ccaaionally, that the 
rusting process will penetrate tlu'ough 


the tin, causing the water to leak out 
and producing a more or less slow, 
though sometimes quite rapid com- 
bustion of the phosphorus. This has 
sometimes happened when nd person 
was present in the warehouse or store- 
room, and has been the cause of several 
fires. The accident may be prevented 
by carefully paintinff the tin cans as 
soon as received, with several layers 
of white paint so as not to leave the 
least iK)rtion of tin exposed. Should 
a large stock have to be carried, it is 
advisable to paint the cans freshly at 
lejist once a year. 

Fulminates.-— These exceedingly 
dangerous compounds, liable to ex- 
plode cither by friction or concussion, 
are rendered safe by keeping them 
thoroughly immersed in water. 

Explosive Fluids.— Petroleum 
is an example of several fluids heavier 
tlian water, which are liable to ignition 
or explosion, or both, when their 
vapour comes into conhuit with flame 
or a body at a high temperature. All 
such fluids (for instance carbon bisul- 
phide) may Ire rendered quite innocu- 
ous by storing them under a layer of 
water. A convenient tank for the 
purpose is shown in Fig. Sii : a, space 
for mineral oil or other fluid to be 
storetl ; b, diaphragm ; c, balance-pipe ; 
dy filling and emptying pipe for fluid ; 
€, inlet and overflow water pipe ; /, 
vent-pipe ; </, water layer above the 
fluid ; hy water layer beneath the 
fluid. The tank is first filled with 
water by the pipe d, entering immedi- 
ately under the diaphragm ; the ad- 
mission of water is continued until it 
has passed up the balance-pipe c, and 
filled the space g, driving out the air 
by the vent /. The petroleum or 
other fluid is then forced through d, 
displacing the water, which passes up 
c into (/, the surplus escaping by the 
outlet c. When the vent / is closed, 
no air can mingle with the contents 
and no evaporation can take pl^. In 
order to draw fluid out, water is forced 
in by c. 

With r^rd to the material for tlie 
construction of petroleum receptacles, 
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Dr. Stevenson Macadam states that I of one of these, place a piece of stout 
lead will spoil lamp oil in a week or ! brown paper (if thin, double it) ; let 
less ; iron does not detract from the this be well ilamped, then lay the 
illuminating qualities, but deepens the 1 flowers carefully in, plai:ing a piece of 
colour and causes a rusty deposit;] “ silver ’’or tissue-paper lietween them 
zinc, solder, and galvanised iron are all | to prevent their bruising each other. 

Over all place a piece of the same 
paper, and on tliis a little cotton 
wool. Cover the box with jwiper. 
Modes of faulty picking may l )0 
mentioned as a warning against 
their adoption ; (1) Placing the 
flowers in contact with dry cotton- 
wool, which clings to them, and 
abstracts their moisture ; (2) put- 
ting them ill tin boxes, such as 
have contained lucifers, etc., 
which irivarialily get crushed in 
pissing through the post-oftice ; 
Cl) putting the cotton-wool aUiut 
tlieru too wet, the moisture from 
which gets shaken over the flowers 
and spoils their colours ; (4) cut- 
ting the flowers after exposure to 
the sun, which ensures their fall- 
Fio. 83 . ing to pieces on their journey, this 

also occurs if the blooms are stale, 
deleterious. Metals which do not ! Some persons sending seedling flowers 
seriously damage the oil, but which ' for an opinion, think it best to cut 
still cause its deterioration by contact them when not fully open, knowing 
prolonged for months are tin, copper, that they will ex'pand in water ; but 
and tinned copfier, common solder they should learn they do not show 
containing lead being excluded from their true character either in shape or 
use in their manufacture. Stoneware, colour, under such circumstances. A 
slate, and enamelled iron are therefore lictter plan is to cut otf the pistil 
recommended. : directly it can l)e done ; this will 

It has been asserted tliat the addi- ensure the flower lasting a considerable 
tion of a little powdered soapwort ; time. 

{Saponaria offiGirm/.is), digested in j Articles of Delicate Odour. — 
water, to petroleum causes it to form i Hitherto the question of packing dcli- 
a solid mucilage, and that the subse- ' cate goods has been viewed almost 
.quent application of a little phenol , entirely from what may be called 
(carbolic acid) causes it to resume per- : the strength -of- materials standpoint, 
feet limpidity. } Manufacturers and importers have 

Flowers. — ^Always cut the flowers ^ found that ordinary packing material 
early, in the cool of the morning, and ' of a certain thickness and weight was 
when in their prime. Take a piece of j sufficiently strong to withstand the 
cotton wool, wet it, and wring it out, ; blows received in transit, and have 
then twist it about the stalk. If tin ■ forthwith adopted this as the only 
lx)xes are used, they must not have j condition necessary to be fulfilled in 
sharp comers, or they will bo rejected ' their packages, unless, indeed, ony- 
at th© post-office, but, when properly thing chwiper should come into the 
nia<le, they excel all others for the market, in winch case most probably 
purpose in question. At the bottom ! it would be used instead. There is 
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one exception to this whicli has recently 
occurre(l. During the hist few years 
there has l)een a decided increase in 
the demand for tastily and attractively 
jKicked goods— goods of all kinds, in 
fact, put into such pa(;kages that the 
eye of the jmrehaser should be at- 
tracted by tlic appe<iraiice. The natu- 
ral result of this has been the employ- j 
ment of any and even,’^ material which i 
was ad}i})ted to increase the ornamen- j 
tation, regardless of whether it was ■ 
adapted for preserving the contents 
from injury. Packages in which wood j 
is used have given the m orst illustra- ! 
tion of this erroneous style of jKicking, j 
green wood be.ing frequently employed, j 
partly, perlia[)s, because of its working j 
more readily, and woods which cither | 
liave or develop an unplcjisaiit odour j 
being used because of theii’ ptett.j j 
markings or suitable colour, w'lnle it ' 
has not been uncommon of late to 
employ some kinds of wood which are 
to a certain extent absorbent, and re- 
tain any smell with which they come 
in contact. 

Oily or Greasy Materials.— 

Where goods of an oily or greasy 
character have to be |xickcd, and the 
escape of the oil may to a considerable j 
extent be attended with the risk of 
fermentation or nincidity, grease-proof 
paper, or some such picking has to be 
used, and up to the present this jwper 
is unsatisfactory in character, indeed, 
unless very costly kinds are used. 

Effect of Stowage on Board 
Ship. — In considering the question 
of expirt goods, we have, at the out- 
set, to fa(je the fact that gotnls stowed 
on board ship have necessarily to lie 
packed in the hold, and to remain 
there for some time— it may be for 
weeks or even months — and that 
wherever the voyage may be to it is 
almost certain tliat the temperature 
to which they are subjected in the 
iiold during nearly the whole time is 
far in excess of our ordinary English 
atmospheric temperature. To this 
must be added another fact which has 
a great bearing on the question, and 
that is that the atmosphere of the 


hold of a vessel is saturated with mois- 
ture, and very frequently s'H'pcrmtu- 
rattd. Bilge water exists in small 
quantities in eveiy vessel. Almost 
every cargo contains gooils in sucli a 
state of moi>turc that they arc capable 
of giving off moisture when the tem- 
fierature is raihcd, and there can be 
few circumstances under which the 
air of a ship’s hold, when the latter is 
stowed with cargo, will contain less 
than the full saturation amount of 
moisture. But the temperature of 
tlie hold must vary from time to time, 
very slightly, it is true, but probably 
a small tliurnal variation of some 1° 
or 2'"’ would generally apj)ear. As soon 
as the diurnal, or jierbajis more pro- 
bably nocturnal, fall of temperature 
takes place, moisture in the form of 
dew or cloud would be produced and 
deported u})on the goods. This is 
not theory only, hut a fact which has 
i l)een noted in numlwjrs of cases, for 
i the moisture so de})()sited is always 
I first found ui)on the top or upper sur- 
i face of the pickages. There is a great 
I dejil of importance in this saturation 
or supersaturation with moisture. 
Dry air has very little effect upon 
most natural products beyond a certain 
amount of desiccation, and its action 
1 upon metallic substances is very slight. 
Moist air, on the coutiMry, acts rapidly 
and euergeticiilly upon metallic bodies, 
and is the most active agent in setting 
up decom])ositioii in orgfinic bodies. 
Tliis is not merely a surface effect, 
but depends upon the specific ca^sicity 
which almost all organic substances 
apjiear to have for water. Tueather, 
wood, tea, liark, straw, each absorb a 
certain definite amount of moisture 
corresponding to the variety of the 
article itself — not merely its species 
but its variety — and the moisture of 
the air in which it is placed. Thus, 
in the case of, say, 4 samples of tea, 
of four different kinds, if exposed to 
air saturated with moisture they will 
absorb more moisture than they pre- 
viously contained, but when again ex- 
posed to air in what may be c^led its 
normal condition in tliis country — 
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that is, not saturated — the excess of 
moisture absorbed would be given off 
again, and while this excess is escaping 
into the atmosphere it may carry with 
it some of the aroma belonging to the 
goods themselves. Nearly every lH)dy 
would admit that the alternately 
heating and cooling of any article with 
a delicate smell would injure that smell 
either in quantity or quality, or lx)th, 
but it is equally true thitt alternately 
moistening and drying such an article 
— in other words pro4lucing such an 
effect as would he obtaineil by an 
exposure alternately to a supersatu- 
rated atmosf>here and to an atmos- 
phere not saturate! I with moisture — 
would have a like effect. 

Dealing still further with the ex- 
terior of the package, tins deposition 
of moisture in the form of dew on the 
exterior lias another important effect. 
This water is precipitated in the air in 
the form of minute, almost infinitesi- 
mally small, water globules, and these 
have a strong solvent action on any 
gases or vapours which are present in 
the air, and which are thus in a more 
active condition when brought in C!»n- 
tact with the gocsls on wliich the dew 
falls. Suppose the air in the hold of 
a ship to be impregnated, as it always 
is, with carbonic acid, and also slightly 
saturated with acetic acid generated 
from some source or other — the dew 
deposited on any change of tempera- 
ture will become saturated with Ixith 
carbonic and acetic acids, and will 
obviously be a diluto acid in the most 
suitable form for acting upon any 
metallic surfaces with which it comes 
in contact. Not only so, but leather 
or cloth goods may be nitted by such 
an action during a long voyage, and 
the causes may erroneously be put 
down to sea damage. 

Tea. — ^The flavour of tea is not 
only most delicate and fugitive in 
dis^ter, but tea is remarkably prone 
to acquire any odour given out by 
surrounding materials. It is impor- 
tant, therdEore, that it should be 
packed in gir-tiglit cases. For this 
purpqpe nothing mb been found more 


satisfactory than sheet lead, which 
itself requires a protective covering of 
wood. Care must Imj taken to select 
a wood not liable to rapid fenneuta- 
tion and decay under the influence of 
heat and moisture, as such decay has 
in many cases led to the formation 
of acetic acid which attacks the 
lead, forming white-lead. This action 
rapidly eats through the lawl, admit- 
ting air to the interior of the jjackage, 
aiul resulting in a great deterioration 
of the contents. Of late years a very 
ex(;ellent ])acking known as Venesta (in 
which the cases are formed of a double 
tliickness of very thin wood fastened 
with the grains running at right angles), 
lias come into use in many of the 
largest plantations. 

Textiles. — The packing of textile 
fabrics for foreign markets is a subject 
which has receivetl very great atten- 
tion in this country, notably in Lan- 
caslure. Much depends upon the 
proper packing of goods, and fre- 
(luently improper packing causes gresit 
losses, owing to the severity of various 
climates, in one way or another. The 
Hliai>e and weight of i)ackage8 are both 
important, and each foreign market, 
as a rule, lias its special peculiarities, 
which must be carefully considered 
when purchases are made up for 
delivery. 

The main points in packing are (a) 
tf) properly comi)ress goods into the 
smallest ixissible space without dam- 
age ; (h) to so protect them from wet 
and wear as to have them reach their 
destination in perfect condition ; (c) 
to have them suit the convenience, 
taste, and requirements of various 
foreign markets ; and lastly (d) to do 
all this well at the loiist expense. 

It is essential that packing should 
be done so as to economise space, and 
thus save freight chsuges, and to do 
this it is necessary to press the bales 
into the smallest size possible without 
injuring the goods. Another impor- 
tant point is to have the goods packed 
so that a large bale can be separated 
into smaller complete packages, in 
order that they may Ije placed on 
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mules or other l>easts of burden, which 
are yet the c<jiumon carriers in some 
countries. In the case of sized goods, 
there are many considerations to be 
kept in mind, such as the quality of 
the pij)er, the kind of cloth for cover- 
ing, and the material out of which 
these are manufactured. Mildew is 
(iuminon in sized go<.)ds, and great c».re 
is always m;ces.sary in jwicking the 
same. In fact, uidess the ingredients 
used in the sizing are of the pr<)per 
quality and quantity, some soil of 
growth in the bale is pretty sure to 
follow-, no matter how w’ell the goods 
are jKicked. There are fafthion.s, so to 
speak, in packing goials for .s(tme 
foreign countries, notably in the South 
African tra<le, where even tlie colour 
of the iron hoop.'- on the liale is im- 
jKJvtant. There wiis an insUnce 
where a consignment of cloth in red 
hoo])S sold at once, but another lot of 
piei:isely the same goods could not lie 
disposed of until the black lRK>ps w-ere 
jiainted rod. So much for native 
tastes and fancies. 

The ordinary hde contains 50 pieces, 
altiiough as many as ,500 arc some- 
times picked together. When goials 
are place<l in a liacker’s hands, the 
shipper gives minute directions how 
they shall be put uj). If the picker 
fails on his pirt, and any damages 
arise, he is lia])le for the same. Uf 
course there are various .styles of 
packing, and clKuip good.s arc often 
imperfectly picked. It is claimed, 
however, by old and exjierienced 
houses, that cheap picking is always, 
as a rule, the dearest, owing to the 
dangers of damage through damp and 
handling. Hydraulic presses are 
genenilly used in jiacking, and the 
following is the modus opcrawli, as a 
rule : First, the necessary iron hoops 
are laid on the bed of the press, 
commonly 5 in number, and on these 
the coverings for the goods are placed 
in their order. The tarpaulin is cut 
large enough to cover the top of the 
bale and fold down 6 in. or more all 
around. The goods are laid on the 
coverings, and a duplicate covering is 


laid on top, corresponding to tliat on 
the Iiottom, when the liale is pressed. 
A piece of tarpaulin is then wrapped 
around the bale, wide enough to cover 
the portion from the top and bottom 
nicely, and then the ends and sides of 
the covering arc neatly folded. The 
outside wrajipcr is then sewn up with 
strong tw’ine, the hoops are riveted, 
and the work is done. The latest 
rivet used has ‘2 shoulders on it, and 
when placed in the slot cut through the 
hoop and turned half round it holds 
fast. When the ]ir essure is taken off 
the l)alc, the hoops arc .so tight that the 
rivets cannot well be moved. 

The following methods of packing 
may be considered representative : — 
(a) lle.st. The goods are wrapped 
in (1) white piper, (2) grey paper, (3) 
linen oil-cloth, (4) brown paper, (5) 
pitent black tar cloth, 20-p)rter linen, 
(d) brown paper, (7) outside canvas, 
18-|K»rter linen, (8) iron l>ands. 

(//) Second. The goods are w-rapped 
in (1) double grey paper, (2) jute 
canvas, lG-p)rter, (3) best browm tar 
cloth, 20-portcr linen, (1) brown paper, 
(.5) outside canvas, 18-porter linen, (6) 
iron hoop.s. 

(r) t’ommon. The gooils are wrapped 
in (1) white paper, (2) double pajier, 
(:i) common brown or tar cloth, 16- 
porter jute, (4) brown ^mper, (5) out- 
side canvas, IS-jxirter jute, (6) 5 iron 
hoops in. wide. 

(r/) Commonest, for India and China 
goods. The good.s are w-rapped in (1) 
double grey paper, (2) common asphalt 
tar cloth, 14-iK)rter jute, (3) brown 
paper, (1) outside canva.s, IS-porter 
jute, (5) 5 iron hoops 1 J in. w-ide. 

(r) Recent, for India and Cliina goods. 
The goods are wrapped in (1) double 
brown paper, (2) glazed brow-n paper, 
(3) tarpaulin, (4) common brown paper, 
(.5) outside canvas, 18-porter jute, (6) 
5 iron hoops. 

These examples will furnish full 
details of the methods, and in large 
part the materials, in use here in pack- 
ing goods for the different markets of 
the world, so far as the coverings are 
concerned. Some packers use white 
B 
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paper next to the cloth, wliile others 
use “ unbleached ” paper, claiming 
that it is purer and less liable to injure 
the goods. Style (c) of pticking has 
been used by a large firm in Manchester 
for 2 years post, without a single com- 
plaint from purchasers. 

For Africa. — Goods for Africa arc, 
in large part, cased in wood and tin. 
They are generally picked in small 
cases so that they may be easily trans- 
ported on camels. The cases are 12- 
14 in, deep, and the width and length 
depend upon the size of the cloth. If 
the goods are heavy, what is known 
as German-hoop cases are used ; if 
light goods, plain hoops are provided. 
A layer of ordinary brown piper is 
placed next to the cloth, so as to pre- 
vent the tin from soiling or rubbing 
it. Fine pieces are generally |)acked 
in brown-paper packages, and these 
are first pressed before they are placed 
in the tin- or zinc-lined case, so as to 
form as solid a package as possible. 
Where gocnls are packed in ^les for 
Africa, much the same covering is used 
as in the examples already given. The 
cheap goods are generally packed in 
bales to save expense. 

For India. — Small bales are the rule 
in this great trade. Double wrapjjers 
are generally used, and for the interior 
4-fold wrappers are necessary to pro- ' 
tect the goods from the rough usage of 
long overland conveyance. The paper 
and other wrappers are similar to the 
examples given. 

For Australia. — For this market the 
lai^est buyers have their goods packed 
in zinc-lined cases. The zinc finds a 
ready market for roofing purfwses. 
The covering for the goods is similar 
to the poking for the African trade. 

For Europe. — The goods are mostly 
packed in large bales for these markets, 
about 20 Gwt. each. Spain will not 
have small bales. All these goods are 
packed in single wrapper. Jute wrap- 
per is used, but single wrapper, 
though rather dearer, is much the l:^t. 
The difference in the cost of the two 
Wrappers, for a bale requiring 4J yd., 
is abou|b 6d . 


For Gibraltar. — The bales lauded at 
this point have a covering of wood J 
in. thick on the top and bottom of 
each bale, to shield it, as packages re- 
ceive rough handling at this port. It 
has been found that tliis protection of 
W(.>od adds to the security of the goods, 
and also meets the wishes of merchants 
who purchjvse them. 

I For River Plate.- -S^Kicially small 
j packages are maile up for this trade, as 
they are transjKjrted hundret|a of miles 
on mules, and these average about 80 
lb. in weight. They are some IJ ft. 

I long, 2J ft. wide, and 8 in. thick ; 3 
iron hoops are used, and the covering 
is similar to (d) heretofore given ; 2 of 
! these packages are carried by each 
mule, one on each side. 

Wrapper or Canvas and Tarpaulin. 
Wrapf)er is of different qualities, and 
is described as 6, 8, 10, 12, 14, 16, 18 
and 20 porter wrapper. The term 
“porter” indicates the number of 
tlircads to the inch ; 16-porter wrap- 
per meaning 16 threads to the inch, 
and so on. The larger the numbers, 

! the closer and finer it is, 16 being the 
popular wrapper in general use. The 
wrapper is 32, 36, 40, 46, 60, 60, and 
72 in. wide, and has to be selected ac- 
cording to the width of the goods to 
be packed and the intended size of the 
bale. Very little of 60 and 72 is now 
used, but the packer must always keep 
these widths in stock. The tarpaulin 
need not above 60 in., which is the 
maximum. If it is too narrow to 
cover a bale, a slit can be cut to cover 
the same. There are 3 widths for tar- 
paulin, viz., 36, 40, and 60 in. Both 
wrapper and tarpaulin should be kept 
on rollers, where they keep softer, and 
the latter more pliable. 

There are varit)UB preparations used 
in the production of tarpaulin, and 
■ almost every manufacturer has his own 
special mixture. Among the many 
named are the following : 6 parts 
Stockholm tar pitch melt^ with 4 of 
rosin and 1 of Stockholm tar; 48 parto 
Stockholm tar pitch, 10 Stockholm tar, 
82 rosin, and 1 tallow. 

I Special attention must be called to 
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the necessity of having thick ^jacking 
paj)er, in double sheets, placed Ixitwoen 
tlie tarfwulin and cotton goo<ls, where 
the tarpiulin had been made with the 
pitch of cotton-seed and other oils, as 
damage to the goods would bike place 
unless this precaution was observed. 

The cost of birpiulin in Manchester 
is as follows; 06 in. wide, Ofd. per yd.; 
40 in. wide, i^d. per yd. 

Iron Hoops. — The best hoops cost 
9s. to 9s. 6d. a cwt., cut to the desired 
length, and [Miintcd such colours as 
may be desired. 

Paj^er. — Turner’s patent packing is 
much used here as a substitute for 
paper. It is strong, and answers its 
purpose very well. I'he prices are as 
follows : 22^ in. wide, l|d. per yd. ; 
28 in. wide, Igd. per yd. 

Twine. — The twine used in sowing 
up the bales should Isi fiuishe<l in tal- 
low, as tliis is much the best. Jute 
stitching-twine is generally used here, 
but cotton twine is stronger and Ixitter. 
It never gets hard, and is more pliable 
tlian jute. A good twine costs here 
10.» 6fZ. per doz. 

Gennan Packing. — For the packing 
of woven goods in Germany the follow- 
ing precautions are biken. The fabric 
is first folded on thin wooden board, 
then wrapped in iihite paper, then 
again in blue piper, then labelled, and 
put in pine cases, tlie comers of which 
are sealed with pitcli so as to render 
them water-tight. Tin was formerly 
used for this purpose, but pitch has 
proved cheaper and equally service- 
able. 

Common braids are generally wound 
up in pieces, each containing 66 yd., 
wrapped in yellow or browm piper. A 
small piece as sample is placed on the 
outside of each package and the trade- 
mark pasted on. Four packages, con- 
taining 144 yd. — a gross — are placed in 
a carton, and then the whole tightly 
boxed up, so as to prevent movement 
during the transport. Finer qualities 
of braids, such as mohair, and genappe 
are commonly reeled on slats or paste- 
board, covered with blue or red glossy 
paper ; a fine tissue-paper, generally 


a white one, with the trade-mark pasted 
on it, is wrapped around the braid, so 
as to keep it from rubbing, and giving 
it a fine appearance at the same time. 
Tliese braids are likewise placed in 
elegant cartons, lined with yellow 
Englisli leather, also by the gross, and 
then boxed up. 

Common trimmings, such as rick- 
racks, etc., are commonly put up in 
bunches containing 12 yd. each, simply 
tie<l with a red cord, the trade-mark 
adjusted in tlie centre of the bunch, 
and the whole is wrapped up by the 
dozen in blue paper. Common bind- 
ings are put up in a similar manner, 
but are uniformly packed in gaudy 
cartons. Finer trimmings and bind- 
ings undergo the same process in pick- 
ing as the finer braids. Common 
bands are reeled by 500 yd. on bobbin, 
and yarn is put up in skeins by the 
pound. These goods, when consigned 
to parties within the “ Zollverein,” 
and to noighlouring countries, such 
as France, Belgium, Netherlands, 
•Switzerland, and Austria, are gene- 
rally packed in simple wooden cases. 
Goods consigned to remoter countries, 
such as Italy, Spain, Russia, and 
Turkey, are frequently wrapped up 
in strong varnish paper ; and, when 
shipped to the United States, are gene- 
rally enclosed in oil-cloth so as to keep 
off dampness, and then put in wooden 
cases. Similar shipments to Mexico 
or the South American States are 
mostly encased in tin boxes, and. after 
being soldered, these are placed in 
wooden boxes. It may, however, be 
remarked that, as a rule, German 
exporters do not excel in packing, and 
are rather careless and deficient in this 
important trade appliance. 

French Packing. — Goods for long 
voyj^es are usually packed in this 
manner ; A strong box is made from 
1 -in. boards, beinginlengthand breadth 
inside about the same as the length of 
the goods to be packed, and of any 
required height. The box is then lined 
with sheets of tin, cut so as to fit the 
box closely. The seams of the tin are 
then carefully soldered on the bottom 
B 2 
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and sides so as to be water-tight, after 
which a liniiig of coarse, cheap cloth, 
or other substance, is placed inside in 
order to keep the goods from being 
damaged by rubbing or chafing. The 
goods are then packed in firmly, ejich 
piece being wrapped in f)aper, and each 
alternate layer being placed crosswise, 
of the other until the box is full, when 
a like protection of cloth or other lining 
is placed over the top of the goo<ls. 
Then the tin cover is put on and care- 
fully soldered at the seams where 
the tin is joined, making the whole 
perfectly water-tight. The top of the 
wooden box i.s then put on, and the 
goods are ready for sliipment. It is 
claimed that goods i)acked in this 
manner may be shipped to the most 
distant countries without danger of 
being in the least damaged by slufting, 
chatog, or from the elements. In 
fact, it would seem (juite impossible 
for the goods to receive damage, even 
if they were to encounter rougli hand- 
ling or be quite immersed in water by 
reason of Iwisterous weather at sea. 
As the tin lining of the Vx)x is avail- 
able but for the one shipment, it is 
only necessary to use light, clieap tin. 
The tin lining may l)e properly de- 
signated as a tin box to be placed 
within a closely -fitting wooden box or 
case in which to pack goods for sliip- 
meiit, and for the sake of convenience 
may l)e constructed separately so as 
to be ready for use when wanted, and 
placed within the w ooden box or case 
when the goods are required to be 
packed. 

For shorter and less dangerous 
voyages, goods are usually packed in 
square-shaped, coarse sacks, around 
which is placed wheat, rye, or oat 
straw, and around this is placed still 
another sack of strong material. Fre- 
quently the outer protection in this 
mode of packing is simply an open box, 
made from strips of board 3 or 4 in. 
wifle and about the same distance 
apart, and being fastened to a square 
frame at either end. These boxes, 
or more^ properly orates, are rough and 
ohetiply though strongly made, and are 


used for the purpose of keeping the 
straw in place around the sack and 
the goods from being damaged. The 
sacks used in this manner of sliippiug 
are returned by tlie consignee to the 
shippers, and may be used until worn 
out. This process of packing is used 
only in inland transport}! tion, and 
appe}ir8 to he convenient, and to have 
the advantage of a great wiving in wood 
over the large and cumbrous dry-goods 
boxes oue is accustomed to see in 
America. 

Protecting Carboys.-— A very 
simple but ingenious contrivance — it 
is so simple that the wonder is the 
idea has never occurred to anyone be- 
fore — for protecting the upper portion 
of carboys when ^mcked in ham{)er8, is 
called the “ Marple Carlxiy Protector.” 
The main object of this appliance is 
the protection from breakage of car- 
boys when shipped abroad. It is well 
known in the chemical trade that all 
sorts of devices are made use of to 
prevent breakage of bottles containing 
acids and expensive solutions when 
consigned on long voyages. Some 
manufacturers even go to the trouble 
and expense of placing the full carboy 
(hamper and all), in small empty casks, 
packing them well with straw, making 
up the lid, but leaving handle holes 
at the sides of the cask. Others cover 
the top of the hamjier with a circular 
piece of timber with a hole in the 
centre to fit round the neck of the 
laittle, and then fasten it down to the 
hamper with baling rope. Some years 
ago we saw a |)atent package consisting 
of a stumpy kind of barrel in wliich 
the bottle was permanently fixed, em- 
bedded in a kind of cement up to the 
neck, with a lid and handles. This 
wras very good in its way, but it will 
be easUy understood that expense 
alone prevented its general adoption. 

The “ Protector,” as will be seen 
from Figs. 84, 85, 86, is simply a 
loose lid made to fit the hampers, and 
consists of two metal rings, the snudler 
and inner one intended to fit round 
the neck of the bottle, after being well 
packed with straw or hay on the top, 
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whilst the larger or outer ring fits just 
inside the top hoop of the hamper, to 
wliich it will bti lashed with twine or 
wire. The two rings are braced to- 
gether with extra-strong narrow hoop- 
iron, and the whole is then varnished 
like the ‘ ‘ Marple ’’ hampers. 


no more, of any particular chemical, 
there is no reason why the “ Pro- 
tector ” shf)uld not prove as great a 
lK)on for the home trade as it un- 
doubtedly will for the foreign tinde as 
regards chemictds consigned in carboys. 
(‘ Cheui. Trades Jour.’) 



Fig. 84. Fig. 85. Fig 86. 


This appliance ensures almo.st abso- 
lute immunity from breakage, and its 
cost is trilling as compired with other 
contrivances hitherto in vogue. The 
only part of the bottle that is cxixiscd 
is the corked portion of the neck, and 
.«s the “ Marple ” hampens are shaped 
so jis to stow ea.sily in tiers, the slight 
projection of the cork above the level 
of the “Protector” is of no material 
consequence. We may add that as 
evidencing the practiail value of the 
“ Protector,” wo saw a cargo of vitriol 
in bottles licing stowed in a narrow 
canal lioat — perhaps the most awkward 
kind of “ vessel ” to stow carlxiysin — 
and with the “ Protector ” affixetl, the 
carboys were being stowed away in tiers 
four or five deep like so many drums, 
and the workmen were standing and 
walking about on the tops of the bottles 
as though they were on terra firma. 

The only drawback we can see to the 
general use of the “ Protector ” is that 
when affixed it is not easy to see when 
the bottle is getting full. This will 
militate against its use, say for the 
muriatic acid trade, where the bottles 
are usually filled by hose quickly, but 
where bottles are filled by funnel, and 
a recognised rule adhered to of tilling 
every Iwttle with a given weight, and 


I Acid. — It has been shown that con- 
i centrated sulphuric acid of 66® B., 

' brought into conbict with straw, wood, 
and other organic stuffs at ordinary 

■ temperature, can develop volatile or- 
ganic acids and sulphurous acid in 
considerable quantity. This suffici- 
ently explains the destruction of iron 
jMirts of vessels, etc., not in actual 
contact with escaping acid, and indi- 

■ cates that sleeping in enclosed spaces 
in which concentrated sulphuric acid 

' is lieing conveyed can only be war- 
ranted where ventilation is very good. 

Eggs. — (1) Buy boxes from the 
grocer at lx. a dozen and pack in 
meadow hay. Procure a suitable size 
l)ox, fill with hay, press down tightly, 
then*mjike holes with two fingers and 
thumb of the right liand, and place the 
eggs in position with the left hand. 

, Dozens can be packed in this way in a 
, very short time. Divisional boxes, 

, paper wrapping, cork, bran, sawdust, 
all fade away as soon as this simple, 
j inexpensive, handy, and expeditious 
1 plan is adopted. Never buy boxes 
j from the manufacturer of boxes for 
I sittings ; they are too careful of the 
; wood and quality. (J. Francis-Brown.) 
j (2) 1 send thousands of eggs to 
I London with a strip of corrugated 
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paper about 2 in. wide wrapped round 
each egg (corrugations inwards, of 
course), and a layer of hay top and J 
bottom and lietwcen each layer of , 
eggs, in wicker baskets (circular by j 
preference). There is scarcely ever a 1 
single egg broken, and it is the sim- j 
pleat, safest and most rapid picking of j 
the many modes I have tried and seen. 
The wrappers are retained in place i 
simply by juxtaposition ; eggs large 
ends downwards. The paper is that 
commonly used for wrapping medicine 
bottles for post. (Francis Bacon.) | 

(3) The eggs may be packed in a I 
rectangular liamper, l.o in. i)y 7 in. by 
5 in., each egg wrapped first in fine j 
shavings and then in a piece of coarse . 
paper wrapping, which is folded on the j 
breadth, and not the lengthways, of | 
the eggs. The bottom and sides of ; 
the liamper are lined ivith 6ne wood- J 
shavings, and the eggs placed end to j 
end in a double row on the packing, ■ 
with another layer of the shavings on * 
the top of all. The eggs cannot come 
to any harm ; but the cost of the 
hamper plus the cost of the postage 
puts this form of package out of the 
question for moderately cheap eggs | 
sent by post. 

(4) My new laid eggs sent to London 
are packed in clean soft straw in boxes 
9 in. deep, four layers to the box ; the 
boxes contein 300, 400, and 500 each 
(120 to the 100) ; as much straw 
should be placed on the top of the box 
as vdll make the lid quite tight when 
tied down ; this prevents the contents 
from moving in transit. The break- 
age in this way does not exceed 1 per 
cent. New laid eggs sent to the south 

. coast towns are packed in Tully s 
patent boxes, cardlxiard divisions, 
thick felt between. I never have a 
complaint of breakage in these boxes. 
Pheasants’, turkeys’, goose and fancy 
fowls’ eggs, are always picked in 
baskets, each egg wrapped in soft hay 
separately. These are sent to nearly 

..all Tjarts of the United Kingdom, 
France, Italy, and Belgium, and I 
never hear of an egg l^ing broken. 
Sawdust, %an, etc., are very unsafe 


packing, as the contents move about, 
besides excluding all air, which, when 
packed in boxes, is very injurious to 
eggs intended for incubation . I always 
send eggs for hatching by rail. (Q. 
Rus.sell.) 

(ll) The lx)x may be of the ordinary 
12-division type, but a layer of corru- 
gated paper is placed top and bottom, 
and a small roll of the same material in 
each division to hold and protect the 
eggs. The principle appears to be 
right and very simple. 

(6) My experience is that those eggs 
travel best that are first wrapped in 
paper, then packed tiglitly in sawdust 
in divided wocslen boxes. 

Oat-cluifi“ and bran I dislike ; liay Is 
goml, but I tliink quite unnecessary. 
Ill large towns all these liave to be pur- 
cliased, whereas sawdust, as a rule, 
costs uotliing, and is, in my opinion, 
lietter than anything else into the 
bargain. I generally place a few half- 
sheets of newspaper on the top of the 
sawdust to prevent any working out 
during the journey. The hds of the 
Jxixea should of course never be nailed 
down ; they should be either screwed 
or tied securely with strong string. 

There is genemlly a slight difficulty 
I in unpacking the eggs, as the sawdust 
1 when fine and well pressed, sets firmly 
' round each egg. This is overcome by 
i putting a thick layer of sawdust on a 
j table, then turning the box upside 
j down, sliding the lid off, and drawing 
out the divisions, and with them the 
eggs en nuissc. 

Suggested precautions : — 

(a) Always rest eggs 24 hours after 
a journey. 

(ft) Always print or write legibly 
“ Kggs for Sitting ” on efich box. 

(c) Always make a string or wire 
handle to each box. 

(<Z) Never nail an egg-box. (R. de 
Courcy Poele.) 

(7) At all times I have used (in pre> 
fercnce to hay or any other packing 
material) flax dust, which is more 
elastic tlian anything else I can obtain, 
at the same time being wonderfully 
light-weighing. Tliis dust may be 
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bought in quantity where the flax 
(Dew Ripe) is grown ; but I believe it 
is chiefly confined to the south-west 
counties of England. 

(8) The Itox is a light wooden one, 
divided into 1 2 compartments for eggs. 
The partitions come full out to the j 
sides of the Ikjx, giving great strength. 
The eggs are very tightly jiacked in 
hay in ejich division, with a layer of 
hay top and lx)ttom, and on the top of 
that a layer of chaflf. So protected 
with an elastic cushion like liay, it 
must l)e exceedingly rare for an egg to 
be broken. 

Packing Smoked Hams and 
Bacon for Export. — These goods 
must l)e as dry as possible l>efore being 
put in their canvas covers. A drying 
room is l)est to ellect this, no heat 
l)eiug required, hut a plentiful current 
of air. Flour, sawdust and similar 
materials, sprinkled on the gocals, have 
l)een tried for (.Irying but are not 
eftective. Flour in iMirticular is bad Jis 
being liable to deoiy. A good preser- 
vative is a wejik solution of creosote in 
water. It is not harmful, l)eiug, in 
faci, a substance that is produced 
naturally in the smoking. A solution 
(jf Uinix and water is also a good pre- 
servative and does not attect the quality 
of the meat in any way. If either 
solution is used the gcxals must be 
dried Ijefore being wrapped. The can- 
vas wrapjMjrs can be soaked in borax 
and water, but must be dried before 
use ; it is a good plan if the meat is 
expected to sweat a little. All jjack- 
ing cases should l)e strong and some 
effort be made to get them water-tight, 
as water or heavy water vapour may be 
in the vessel’s hold. 

Packing Honey Sections.— 
Honey sections when packed in a 1 k)x, 
however strong the box may be, are 
often damaged by shock due to the 
box being dropped. The following 
plan, though appearing to give more 
trouble in packing ree^y takes little 
extra time, and old or light or rough 
boxes can bo used. The idea is to 
pack the sections in a simple made 
crate before putting them in the box. 


The crate can be made of moderately 
light stuff, according to the number of 
sections. If twelve sections are to be 
sent, arrange these compactly on edge 
(os they stand in the hive), then meas- 
ure and cut lengths of say in. by 
^ in. stuff to form a crate that will fit 
the sections tightly. Nail the parts 
together to form the crate, leaving one 
end open ; put the sections in, then 
nail up the f)pen end. Now cover the 
whole crate with newspaper, and pack 
it in a box a little larger tlian the crate, 
packing the space around the crate 
wiili shavings, straw, or any springy 
material . For greater weights , the box 
(in which the crate goes) can have a 
numljer of spiral springs, strong but 
short, nailed around its inner surfaces, 
these Ixiing better in withstanding 
shock than sliavings or straw, but this 
could only be done with boxes tliat 
arc charged for and returned. 

Making Packing-Pa.per 
and Cloth Waterproof (see also 
Waterproofing). — Either of these 
materials can be treated with a pre- 
jMiratioii of resin, wood tar, creosote 
and pitch. The mixture is made hot 
in a suitable pan (preferably by steam 
heat), and the cloth carried through it 
by a submerged roller ; then as the 
cloth comes out it is scraped by a pair 
of knives U) remove excess material. 
The treated cloth then goes over rollers 
placed well apart, and, when cool, it 
will be found hard enough to roll up 
without sticking. Paper is treated by 
coating it on one side only, either 
painting it with a brush, or causing it 
to be passetl over and pressed on a 
flannel-covered roller, which is satu- 
rated with the hot tarry preparation. 

Another method is that of convert- 
ing soap to an insoluble substance by 
the addition of alum. Pass the cloth 
or paper through a warm solution of 
soap and water, 10 lb. of soap to 10 
gal. of water, and afterwards through 
a warm solution of alum and watOT, 
10 lb, of alum to 10 gal. of water. As 
the cloth or paper comes from this last 
bath {lasB it through the rollers of a 
wringer and let it dry. The soap will 
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be found insoluble and the material 
waterproof. 

Storings Ice. — The storage of ice 
in large quantities is a matter demand- 
ing some skill and experience in the 
construction of the “house.” The 
following tlirections are given by vari- 
ous authorities. 

( 1 ) Build a round brick well, with a 
small grating for drain at bottom for 
the escjipe of water from melted ice. 
Cover the bottom witlv a thick layer of 
good wheat straw. Pack the ice in 
layers of ice and straw. Fix a wooden 
cover to the well. 

(2) Fire-brick, from its feeble con- 
ducting power, is the best m itcrial to 
line an ice-hout>e with. The house is 
generally made circular, and larger at 
the top than at the bottom, where a 
drain should lie prorided to run off any 
water that miiy accumulate. As small 
a surface of ice as jiossible should be 
exposed to the atmosfihere, therefore 
each piece of ice should be dipped m 
water before stowing away, which, by 
the subsequent freezing of the pieces 
into one mass, will remain unmelted 
for a long time. 

(3) Make a frame-house the requisite 
size, with its floor at least the tliick- 
ness of the Ixittom scantling from the 
ground, thus leaving space for drain- 
age and a roof to slied off the water. 
The boards of the wall should be 
closely joined to exclude air. Then 
build up the blocks of ice, cut in the 
coldest weather, as solid as possible, 
leaving G in. all round between them 
and the board walls ; fill up all inter- 
stices between the blocks with broken 
ice, and in a very cold day or night 
pour water over the whole, so that it 
may freeze into a solid block ; shut it 
up till wanted, only leaving a few 
small holes for ventilathm under the 
roof, which should lx* t5 in. .ihove the 
top of the ice. It is not dry heat or 
sunshine that is the worst enemy of 
ice, but water and damp air. If all 
ttic drainage is carried promptly off 
below, and the damp vapour generate<l 
by the is allow'ed to escape above, 
the column of cold air between the 


sides of the close ice-house and the 
cube of ice will protei:t it much better 
than it is protected in underground 
ice-houses, which can neither be 
drained nor ventilated ; siiwdust also 
will get damp, in which case it is much 
worse tluvn nothing. 

(4) An improved sort of ice-house, 
recommended by Bailey, gardener at 
Nuneham Park, Oxford, is shown in 
plan and section in Fig. 87, where 
the dotted line indicates the ground 
level. The well or receptacle for the 



ice a is 10 ft. 6 in. wide at the base, 
and 3 ft. wider near the top ; the 
walls are hollow, the outer jwrtion 
l)eing built of dry rough stone, and 
the inner wall and dome / of brick. 
The outer wall e might V>e replaced by 
a puddling of clay, wirried up as the 
work proceeds. ()ver the top is a 
mound of clay and soil 7 , plant^ with 
shrubs to keep the surftice cool in 
summer. 1 ’he drain i carries off the 
water formed by the melted ice, and 
is provided with a trap h to prevent 
the ingres-s of air tlirough the drain. 
There is a porch or lobby 6 provided 
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with outer and inner doors c ; and 
apertures at d, to get rid of the con- 
densed moisture, which, if not re- 
moved, would waste tlie ice. These 
ventilating doors should be opened 
every night, and closed again early in 
the morning. The most important 
conditi<jns to In; secured are dryness 
of the soil and enclosed atmosphere, 
compictnesH in the Ixxly of ice, which 
should be hn)ken fine and closely 
rammed, and exclusion as far as 
possible of air. (‘ Card. Mag. Bot.’) 

(.')) A very cheap way of storing ice ' 
has been descril)ed by Pearson, of i 
Kiniet. The ice-stack is nuwlc on ! 
sloping ground close to the pond j 
whence the ice is derived. The ice is i 
beaten small, well rammed, and gradu- 
ally worked up into a cone or niound 
1.^) ft. high, with a lw\se of 27 ft., and 
jirotectcd by a compact covering of 
fern 11 ft. thick. A dry situation an<l 
sloping surface are essential with this 
plan, and a small ditch should sur- 
round the heap, to cany rapidly away 
any water that may come from melted 
ico or other sources. 

(6) The following is an economical 
method of making small ice-houses 
indoors : Dig a hole in a cool cellar, 
and make it of a size corresponding to 
the quantity of ice to be kept. At the 
bottom of this hole dig another of 
smaller diameter, the eelge of which 
goes down with a gentle slope. This 
kind of small pit, the depth of which 
should be greater in proportion as the 
soil is less absorbent, must be tilled 
with pebbles and sand. The whole 
circumference of the large hole is to lx; 
fitted up with planks, kept up along 
the sides with hoops, to prevent the 
earth from falling in. Then the 
lx)ttom and all the circumference of 
this sort of reservoir must be lined 
with rye straw, placed upright with 
the ear downwards, and kept up along 
th(i planks by a sufficient number of 
wooden hoops. The ice is to be 
heaped up in this ice-house, which 
must be covered over with a great 
quantity of hay and packing cloth, on 
which should be placed a wooden 


cover and some light straw. (‘ Les 
Mondes.’) 

(7) In preference to one or more laige 
houses, Maclesiii makes choice of several 
small ones — each of them capable of 
holding, say, alx>ut 20 tons — because 
he finds that, an ice-house once opened, 
its contents, exposed to the atmo- 
sphere, are more liable to waste than 
the ice in one wliich has not been 
opened. The advantage of adopting 
the smaller houses will thus at once 
lic seen ; the ojxjiiing of one exposes 
but a ^mall quantity of ice at a time. 
Again, these houses can be rapidly 
filled, and should one, through any 
Ciiuse, fail to serve its purpose, there 
are others to fall liack upon. Having 
selected a peat-moss of the required 
depth, convenient to a road, and near 
the margin of a small sheltered lake, 
he marks out the ground to the dimen- 
sions shown on Figs. 88, 89, 90, for 



the interior of the house ; the divots 
removed from the surface are placed 
in a circle round the edge of this space 
so as to strengthen and protect it 
during operations. Six men in a few 
hours can make the necessary excava- 
tions ; two are employed clearing out 
the space required for the storing of 
the ice ; one to cart ; one to assist in 
filling the cart from the d^bris^ and 
two are employed in cutting the drains ; 



250 


Packing and Storing : Ice. 


a seventh man is simultaneously en- rope or coir in the usual way. The 
^ged in preparing the roof . The space apex is protected from destruction by 
intended for the ice being completed, birds by covering it with a piece of 
the whole of the men, except the one old tarpaulin to the breaxlth of 15 in. 
prepariiig the roof, join in making The drains are dug 1 ft. below the 
the drain. By the time the drain is level of the floor of the house. A hole 

is cut in the north side of the 
house to admit of a siphon being 
placed in it. Small drains, as 
shown in Fig. 88, are cut, and 
the siphon — which Maclean has 
found to answer well in the pejit, 
and which is made of india-rubl>er 
tubing 1-lJ in. diameter, and 
lashed to a bit of iron bent to 
shai>ean«l served over w'ith marlin 
— is placed. It has a l)ell-sluiped 
mouth -piece matle of wood or 
metal, with a rose covered over 
with a small wooden-i)erforated 
box to protect it from 
injury. If, by any 




cluince, it is noticed that 
no drainage is coming 
from the house, or that 
the water is exhausted 
by evaporation, it is well 
to attach a small piece of 
leather over the nozzle 
of the siphon, which, 
when the wind blows 
against it, acts as a 
valve. A few branches 


Fig, 90. 

half finished the supports for the roof 
are put up. These are made of rough 
pieces of oak, and rest on barrel staves 
placed at the required intervals across 
the top of and at right angles to the 
wall. The spaces between the coup- 
lings are fill^ up with hazel or oak 
branches about 2 in. thick ; a layer of 
divots, heather side inwards, is now 
put on ; over that is laid a coating of 
the best and softest moss taken from i 
the drain and tramped into a solid mass ' 
all over the roof to a uniform thick- 
nei^ of 15 in. After this, another 
lay^ of divots is put on, heather side 
out, and the whole is covered with 
straw Or heatbOr-thatch to the thick- j 
aeas *2 in., and secured with heather- 


placed in the Ixittom w'ill 
keep the drains clean, and 
the filling of the house 
I may at once be proceeded with. The 
ice should always l)e broken up into as 
small pieces as possible, well packed, 
and salted with snow. When the 
house is filled to about 1 ft. above tlie 
level of the walls, pack the remaining 
space with sawdust. 

As there are many places where 
peat cannot always conveniently be 
found, Maclean would, as the next 
best mejins of preserving ice, recom* 
mend it to be stored in a house con- 
structed on the plan shown in Figs. 
91, 92 : Drive pieces of split larch 
of the required height into the ground, 
so as to enclose a sufficiently large 
space, and place them as close to one 
another as possible, any ruugl) edges 
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being previously cut off. Tie them i 
inside and outside by strong rafters of j 
the same material in a horizontal poai- j 
tion — 3 will suffice in ordinary cases ; 
line the inside of the structure with 
rough sarking Wrds, filling up the 
crevices with sawdust well rammed in j 
courses corresponding to the depth of 1 
the sarking lioards all along to and i 
underneath the Ijaulks ; tliatch in the I 
usual way with turf and straw or | 


A house of this kind costs between 11 . 
and 8Z. The letters on the roof indi- 
cate as follows ; a, thatch ; ft, turf ; 
c, tramped peat ; d, rough rafters. 

(8) The old-fashioned plan of storing 
ice under ground was assuredly a good 
one, but had the disadvantages of 
occasionally being impracticable, from 
the character of the subsoil, and 
always expensive. 

An ice-house, to be thoroughly efl&- 



cient, need not be under ground. 
The chief requirements of such 
storage are that it be formed of 
non-conducting materials, so far 
as heat is concerned, and so con- 
structed as to give easy access, and 
tlrainage, without unduly admit- 
ting the external air. Added to 
these, and the better to ensure an 
extended sphere of usefulness, low 
first cost must be mentioned. 

These indispensables to the 
modern ice-house, in Ross’s 


opinion, are happily not far to 
seek. In wood we liave the first 


requirement admirably met, while 
its adaptability and cost leave noth- 
ing to l)e desired \ and, if care be 
exercised in the selection of the 
kind of wootl used, and in its sub- 
sequent preservation by an occa- 
sional coat of jiaint, it will prove 
to be by no means the ephemeral 
material many suppose. The sole 
remaining difficulty is the design 
of the structure. So far as sur- 
roundings are concerned, a shaded 
situation is preferable, but not 
indispensable ; and as for the ex- 
heather ; put a coating of coal-tar out- | ternal elevation, it can be modified to 
side the sidtw of the house, and give > meet the taste and purse of the owner, 
the floor a gradual slope towards the i By adopting any of the many modifica- 
door ; cut a drain round the outside | lions of the circular form, the ventil- 
to carry away the surfimo water and ation is the better assured, while the 
any waste that may take place. A cost is not in any degree enhanced, 
space of 1 ft. to l)e packed wdth saw- The entire floor, extending at least 
dust should be left between the ice 1 ft. beyond the exterior of the walls, 
and the wall, and filled up gradually should be of thoroughly laid concrete, 
as the ice is being stored. The space lutt less tlian 1 ft. alK)ve the surround- 
immediately inside the door should be ing level, attention being given to have 
carefully and tightly packed w'ith saw- foothold for the wall-^>osta and slope 
dust : the small door made in the larger from the centre for drainage. By 
one admits of this being easily done, tliis form of floor we guard against 
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excessive terrestrial ratliation aiul 
vermin. 

Tlie w.jlls can Ixi nii.sed with any 
reijuired nurnl)er of aiij^Ie.", ami the 
structure may range from a pentni^nu 
upwards. They must l>e double, with 
an interspace of 18 in. at le^\.•^t, and of 
sound pitch pine — the interspace to he 
filled with tlie most efficient and 
cheapest non-conductor we have, viz. 
sawdust. Two doors are needful, one 
in each wall, and they must fit pretty 
tightly. The roof must be lined in- 
ternally on the couples, and the inter- 
Sfw-ce filled with sawdust as liefore. 
Felt is preferable as a roof covering, 
and the apex of the roof must l>e of 
the “ Lutther ” class of ventilator. 
The whole exterior to luve 3 coats of 
best silicon white piint. For drainage, 
surface gutters in the concrete, radi- 
ating from the centre, and having 
trapped termini delKJuching at the 
underside of tlie concrete. 

The house finished, it lias to be 
filled. Tills is best done by pounding 
down the ice, from whatever source 
derived, packing it closely in, and 
ramming it well together as it accumu- 
lates. 

Cold Storage Room. — A cold 
store should be built in the shade, and 
needless to a<ld, everytliing favourable 
t') its keeping cool must be considerwl. 
Either brickwork or timber may lie 
used, but tiinljer is cheapest, especially 
as cold stores are often more or less 
temporary buildings. If jKissible start 
by excavating some of the ground out, 
for if the floiir is only a few inches 
below the ground outside, it is lietter 
than being above this level. A stone 
or cement floor is better tlian wood, 
being cleaner and less liable to injury 
by damp. In building with wood, fix 
the uprights as usual, then cover the 
outside and inside with Isiards so that 
there is a 4-in. to 6-in. space lietween. 
Fill this space with sawdust, though 
plicate cotton is better in resisting the 
passage of heat, and is a sterile material 
and vermin proof. If possible, cover 
the wk^Dle of the outside with rooAng 
felt, and whitewash it. A thatched 


ivwf i.< lM‘st in preventing heat passing 
through. If a low temperature in 
requirwl, one or more blocks of ice 
■’jHi be kejit in the store, but for a 
uniform tetn/ierature the ire should 
be put up near the coiling niiher tlian 
near the floor, as tvxiled air ahva3's falls 
and does not ascend. The following 
are cliemical cooling agents, sufficient 
to lower the temperature of the air to 
lielow freeziug- point if recjuired. 1 lb. 
of sal ammoniac is iutimatcly mixed 
with 2 lb. powdered salljietre, then is 
added and mixed an equal bulk of 
Scotch soda. Chi these dry ingredients 
is poured half the bull: of cidd water. 
Nitrate of ammonia dissohed in ratlier 
less than its own weiglit of water is a 
jiowerful cooling and freezing agent, 
but is exfxmsive. It can be recovereil, 
however, by evaporating off the water, 
and is then fit for use again. Another 
mixture is sulphate of so<la (Qlaulier’s 
salt), on which is poured muriatic acid, 
say 2 lb. of acid to 3 lb, of salt. This 
is fairly cheap, but lias a l»ad oilour 
uiiles.s in a carefully covered vessel. 

Fruit and Seed-Potato Store. 

The following brief description may lie 
made to apply to a general vegetable 
store, only tliat in showing a numlier 
of tray or lattice shelves, it is sup- 
posed that the fruit will be spread 
out in single layers. Ordinarily vege- 
tables stored for daily use are, more 
or less, heaped up aud require to be 
Bpresul out and sorteil over occasionally, 
which would not Ije convenient in a 
store closely shelvetl as Fig. 93 shows. 
The wiilth of this house would lie 10 ft. 
and any length required. The excava- 
tion shouhl lie 1 ft. 6 in. to 2 ft., 
according to whether the soil is dry 
or not (free of high subsoil water in 
wet weather). The wall w'ould be 
4 J in. brickwork, say 4 ft. to 6 ft. hkh 
above outside ground level. The n»of is 
thatchcfl I.*! in. to 1 8 in. thick on rafters 
or rough poles. Outside the walls a>ty 
liankcd up with earth as shown, this 
being the earth from the exeavatiim, 
and the thatch comes well over this. 
Ventilation can lie provided by a amali 
opening beneath the door and another 



Packing and Storing — Paints and Painting. 258 


at a high point at the opposite end of 
the building, but it may ^ noted that 
fruit and vegetables do not require 
ventilation so much as a uniform 
moderate temperature. Too much 
ventilation would cause injury by 
frost in severe weather. The door 
should be double, or else well lined 
with felt, and any window provided 
should also be double. The floor 



should be etirtli, and if sliglitly damp 
will do more good than harm. The 
(jliief use of ventilation is to carry ofl 
the ratl er abundant moisture and 
odour that fruit gives off for about two 
weeks after it is picked. After this 
the fruit cejises to perspire freely, and 
ventilation is only needed a little now 
and again. The shelves, for single 
layers of fruit, need only l)e 9 in. to j 
10 in. apart, and are formed of stout 1 
lathes or battens any width up to | 
about 3 in., with a 1 in. space lietween | 
each. A 2 in. ledge in front prevents 
fruit rolling oft‘, and some gardeners 
like to have a very thin layer of straw 
on the shelves. Occasionally, too, 
gardeners store the apples on these 
shelves two deep, but not if they have 
space to avoid this. The window 
should only be large enough to just 
give the light required for handling the 
fruit, for darkness is favourable to 
keeping fruit. On this account the 
window may have a blind or piece of 
sacking over it to be raised as required. 


Paints and Painting 

FOR COMMERCIAL AND ARTISTIC 
PURPOSES. 

(See also Enamklling, Japans and 
Japanning, Lacquers and Lacquer- 
ing, and Stains and Staining. 

Preparation of Materials. — 

For those who prepare and mix their 
pigments from the dry state the follow- 
ing opening hints will be of use. In 
dealing with the rough material, it is 
alw’ays a first duty to make a careful 
inaj)ection for the purpose of removing 
all hard and impure lumps, also stones, 
nails, etc., l^efore the materials go to 
the rollers. The rollers are made of 
hard metal, usually about 2 ft. long 
and fluted. For large requirements 
power, gas or steam, is made use of, 
but for smaller puri^oses there are no 
objections to a liand-power machine. 
Tliis rolling macliine is for crushing 
puriM)8es only, the grinding process 
being (|uite separate. 

When a machine is not available a 
hand roller worked on a slab of hard 
wood can be made to suffice. 

From the crushing rollers the mate- 
rials go to the drying pan. This may 
be a large shallow pan, heated by steam, 
while for small purposes many painters 
use a pan or tin placed on the hot plate 
of the kitchen range at moderate heat. 
The materials must be dry and be al- 
lowed to cool, after which the sifting is 
done. Commonly, the stuff is fiiret 
imssed through a cane sieve, then 
through one of horse liair, after which 
the different colours can be put together 
in their suitable j)roportions for mixing. 
Here again a meclianical mixing ma- 
chine may be used with best results, 
though liand mixing must be resorted 
to when a machine is not available. It 
is as well to have separate pans or 
machines for mixing light and dark 
colours. 

The final process of grinding the 
mixed dry colour in oil is usually done 
in a machine or mill, though for small 
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quantities the oil may bo added in a 
mixing pan and the mixture then 
finish^ by rubbing smooth in a pestle 
and mortar. For grinding white-lead 
and all heavy colours such as reds, 
browns, and yellows, granite or other 
stone may be used, but for fine colours 
a steel hand-mill is l>est. It is impor- 
tant that this latter mill lie kept clean. 

In working any form of grinding- 
rollers, great care must be taken to 
clean them thoroughly immediately 
after use. If the jiaint lie allowed to 
dry ujxm the surface of the rollers, it 
is difficult of removal, and interferes 
with the perfect action of the machine. 
Should the working parts liecome 
clogged with solidified oil, a strong 
solution of caustic soda or jwtash will 
remove it. By means of the sauie 
solutions, porcelain rollers may lie kept 
quite white, even if used for mixing 
coloured jiaints. Although the colour 
of most pigments is improve<l by grind- 
ing them finely in oil, there are some 
which suffer in intensity, when their ‘ 
size of grain is reduced. Chrome red, 
for instance, owes its deep colour to the 
crystals of which it is composed, and 
when these are reduced to extremely 
• fine fragments, the colour is consider- 
ably modifier!. 

Workpeoi»le, whether mixing or 
using paint, should l)e cAreful so as to 
avoid the poisoning effects of some of 
the pigments. In mixing many of the 
dry colours, particularly greens, a cloth 
should be tied over the mouth and 
nose. At aU times cleanliness of the 
hands, not forgetting the finger-nails, 
is important. A blouse and cap should 
be worn. The hands should be WJished 
before meals and no meals be taken in ' 
the workshop. Any cuts or injury to 
the skin should be well bathed and 
carefully bound up. Milk is a good 
drink to take, being a corrective to 
lead poisoning. Effervescing drinks, 
as they contain so much carlwnic acid 
gas, should be avoided as this gas can j 
combine with some kinds of powdered 
pigments which would otherwise be ^ 
less harmful or innocuous. Vin^ar j 
^nd Mnds are best avoided. All punt I 


shops should be thoroughly well venti- 

. lat^. 

; Linseed-Oil. — This is used in two 

forma, viz. raw and boiled. The raw 
oil is chiefly used with white-lead col- 
ours, while boiled oil is confined more 
to ilark colours such as reds, browns, 

j chocolate, black, dark blues, and greens. 

; Boiled oil with wliite-leatl is apt to 
cause a yellowness and general ill 
effect. The boiled oil is the better ve- 
hicle of the two and should be used, 
when possible, for outside work, but 
the raw oil gives the finest and most 
brilliant finish for indoor work. Many 
painters exercise their discretion and 
use the two oils mixetl in proportions 
they think best. To l>oil linseed-oil, 
to each gallon of raw oil add 6 oz. of 
litliarge and 3 oz. of red-lead. Heat 
for about 2 hours. Run off the clear oil 
and it will be ready for use when quite 
cold, say 12 hours. Although spoken 
of as “boiled oil,” the oil does not 
undergo actual boiling. The tempera- 
ture at which it lx)ils is over 600® F., 
whereas there is no advant*^;e in heat- 
ing the oil higher than 350° F. ; the 
drying properties of the oil are not in- 
crease by heating beyond this point, 
while its colour is considerably dark- 
ened. 

For the finer qualities of boiled oils, 
it is essential that the raw oil should 
liave been stored for some time, so 
that it may l>e free from mucilage. 
This mucilfige is tlie chief source of the 
dark colour of some lM)iled oils ; when 
heated, it forms a brown substance, 
which is soluble in the oil itself, and 
extremely difficult to remove. The 
oxides usually added to the oil during 
boiling are litliarge or red-lead asstated, 
the former being preferred on account 
of its lower price. About 2 to 6 per 
cent, by weight of the oxides or driers 
is gradually stirred into the oil after 
it has been slowly raised to about 
300° F. The stirring should be con- 
tinued until the lith^ge is dissolved, 
or it would cake on the bottom olf 
the pan, and cause the oil to bum. 
Litharge may even be retluced to a cake 
of met^lic lead when the fire is brisk. 
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Some pans are furnisbefl with stirrers 
and gearing hy which the latter can be 
worked by hand or steam. The material 
of which the i)ans are made is wrought 
or cast iron. Cop^)er pans are some* 
times used with the object of improving 
the colour of the oil. Little is known 
respecting the chemical reactions which 
take place during the boiling of oil. 
Even when the air is cxtduded during 
the process, the drying i)roperties are 
greatly incjreased, and, if boiled long 
enough, the oil is converted into a solid 
substance. The loss of weight which 
ensues is dependent u])on tlic tempera- 
ture and the time during wliich the 
operation continues. It is less when the 
air is freely julmitted than if the pan 
is covered with a hood. The vajiours 
given off by the oil are of an extremely 
irritating character, and should l>e de- 
stroyed by passing through a furnace. 
As their mixture vidth air in certain 
proportions is explosive, tliis furnace 
should 1)6 situated at some distance, and 
the gases be conducted into it by an 
earthenware pijie. 

To reliue linseed-oil, let 20 gal. of 
oil have ^ lb. of oil of vitriol and 1 J lb. 
of quicklime added and stirred well. 
Boil for 2 hours. The oil is now set 
aside for several days to clear itself. 

Linseed-oil may be bleached by being 
exposed to strong light in thin glass 
bottles. There are methods of treating 
the oil with acids to lighten its colour, 
but as yet they are considcretl injurious 
as impoverishing the lasting qualities 
of the oil and making it brittle. 

Linseed-oil, to be suitable for paint- 
ing, must dry well. A test wliich will 
indicate whether tliis be the case or not 
is to cover a j)iece of glass with a film 
of the raw oil, and to expose it to a 
temperature of about 100^* F. (38° C,). 
The time which the film reejuires to 
solidify is a measure of the quality of 
the oil. If the oil has been extracted 
from unripe or impure seed, the surface 
of the test-glass will remain “tacky ” 
or sticky for some time, and this 
happen if the oil under examination 
has been adulterated with an animal 
or vegetable non-drying oil. 


I Until recently linseed-oil was fre- 
quently adulterated with cotton-seed- 
oil, extracted from the waste seeds of 
thecotton-plant. Where the admixture 
was cbnsiderable, it could easily be 
detected by the sharp acrid taste of the 
cotton-seed-oil. Now, however, means 
have been found for removing this dis- 
agreeable taste, and the consequence 
hjis been that cotton -seed-oil is so largely 
used for adulterating olive-oil, or as a 
substitute for it, that its price has risen 
al)ove that of linseed -oil. Another 
adulterant wliich is rather difficult to 
detect is rosin. Oil containing this sub- 
stance is tliick and darker in colour 
than pure oil. When the jiroportion of 
rosin is considerable, its presence may 
be ascertoined by hejiting a film of the 
oil upon a metallic plate, when the 
characteristic smell of burning rosin 
will be perceptible. When the per- 
centage of rosin is too small for detection 
in this manner, a film of the oil should 
'be spread upon glass and allowed to dry. 
When (juite bml the film should be 
scraped off, and treated with cold tur- 
pentine, wliich will dissolve any rosin 
which may be present, without materi- 
ally affecting the oxidised oil. The 
presence of rosin may also be detected 
by the following simple chemical test : 
The oil is boiled for a few minutes with a 
small quantity of alcohol (sp. gr. 0*9), 
and is allowed to stand until the alcohol 
becomes clear. The sujiernatant liquid 
is then poured off, and treated with an 
alcoholic solution of lead acetate. If 
the oil be pure, there will be very 
slight turbidity, while the presence of 
rosin causes a dense flocculent precipi- 
tate. Should linseed-oil be adultera^ 
with a non-drying oil, it will remain 
sticky for months, when spread out in 
a thin film upon glass or other non- 
absorbent substance. 

The Bi)ecific gra\ity of linseed-oil is 
in some cases of value in estimating its 
quality ; but as the variations are slight, 
it would be difficult to detect them in 
so thick a liquid by means of an ordin- 
ary hydrometer. A simple method of 
obtaining an approximate result is to 
procure a sample of oil of known good 
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quality, and to colour it with an aniline 
dye. A drop of this tinted oil will, 
when placed in the oil to be tested, 
indicate, by its sinkinpf or swimming, 
the relative density of the liquid under 
examination. Freshly -extracted lin- 
seed-oil is unfit for making paint. It 
contains water and organic impurities, 
respecting the comjwsition of which 
little is known, and which are generally 
termed “mucilage.*’ By storing the 
oil in tanks for a long time, the water 
and the greater part of the impurities 
are precipitated, forming at the bottom 
of the cistern a j)asty mass known as 
“ foots.” 

To accelerate the purification of the 
oil, and to remove at least a i)ortion of 
the colouring matter, various raethotls 
are in use. The action of sulphuric 
acid upon linseed -oil is not so favour- 
able as upon other oils. It is, how- 
ever, sometimes employed, in the prt»- 
portion of 2 parts of a mixture of equal 
volumes of commercial auiidiuric acid 
and water to 100 of oil. The dilute 
acid is jwured gradually into the oil, 
and the mixture is violently agitated 
for sevenil hours, then run into tanks, 
and allowed to settle, A concentrated 
solution of zinc chloride has been sub- 
stituted for sulphuric acid in the pn)- 
portion of about IJ per cent, of the 
weight of the oil. When the retiction 
is complete, steam or warm water is 
admitted into the liquid to clarify it. 
Oil treated in this way loses a con- 
siderable proportion of the colouring 
matter wWch it originally containetl. 
When the oil is to be used for white 
paint, it is sometimes bleached by ex- 
posing it to the action of light. On a 
large scale, this is done in shallow 
troughs, lined with lead and covered 
with gl^. The lead itself ap 2 )ears to 
have some influence upon the bleach- 
ing of the oil, for the decoloration is 
not so rapid if the troughs be lined 
with one. For small q uantities, a shal- 
low taray of white porcelain gives very 
good recftilts, the white surface increas- 
ing the' photo-chemical action. It is 
not guite Ol^r whether the presence of 
water accelerates the bleaching of 


by this method ; some manufacturers 
consider its presence necessary, others 
omit it. Various salts are added to 
the water, the one most in use being 
copperas. However the oil may have 
been prepared, it ‘will, if kept for a 
long time, deposit a sediment. At 
finst this contfiins mucilage ; but the 
8e<liment from old oil consists chiefly 
of the products of def^omposition of 
the t)il itself. Oxygen is not necessary 
for tliis decom}) 08 itiou ; but it is in- 
creased by the action of light. Raw 
linseed - oil dries more slowly than 
boiled ; but the resulting film is more 
brilliant and durable. Haw and boiled 
oils are tiierefore usually mixed in pro- 
fjortions varying according to the time 
which can lie allowed for the pvint to 
dry, or to the projjerties required of 
the film. 

Boiled oil is the true grinding oil for 
colours, but there are what are known 
as “grinding oils ” on the market, these 
lieing mixtures somewhat as follows : 
genuine boiled linseed-oil, 4 jiarts ; 
pine-oil (brown or yellow, according to 
the tint of the paint), 1 to 4 parts. In 
some cases 1 to 2 parts of raw linseed 
may be added. They are none of them 
so good as the pure lioiled linseed-oil, 
liaving less drying fKiwer and lieing 
more unsatisfactory generally. Their 
one quality is that they are cheajier. 

Linseeil-oil substitute, of which there 
are several, is miule of ground rosin, 
9 lb. ; rosin oil, 1 quart ; water, 1 pint 
[letroleum, IJ gal. ; quicklime, J lb. ; 
sulphate of zinc crystals, ^ 11 ». The 
rosin is melted in the oils, the lime 
slaked with half the water, the crystals 
melte<l in the remainder. While the 
oil is hot, add the lime, then the crys- 
tal solution. Keep moderately hot, 
and stir until the lime is seen to Ije 
settling ; then run olf and allow to 
clejvr. N o linseed -oi 1 substitute, as yet 
known, can be recommended os ap- 
proaching the qualities of the genuine 
oil. 

Painters^ Brushes.— There ^ 
various works on practical building 
wliich, in addition to an elaborate de- 
scription of the materials used, also 
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give information of a more or less ex* 
haustive kind as to the tools iiecesBaiy 
to work in these materials ; hut few 
condescend to notice house-punters’ 
brushes, probably because they are 
short-livecl (the brushes) and form a 
very insignificant portion of the ex- 
jKJiise incurreil in completing a build- 
ing. Nevertheless, the jiainter’s brush 
is as necessary to the finishing of a 
building, as, sfiy, tlie joiner’s plane, 
which is always fully tlescril»ed ; in- 
deed it is, in a sense, of more imj)ort- 
ance, for although tlie jfiane smooths 
the woikI, a goinl brush is absolutely 
necesKJiry to cover it with {)aint or 
varnish as a ))rotection against the 
weather in this rather <lamp climate. 
A builder must therefore at some time 
or other i)urchase paint-brushes, and 
as it is not wise tliat a man slmuld 
spend liis money on tools he knows 
nothing about, the following notes 
made on looking through a brush- 
maker’s trade list may enable him to 
avoid Ijeing the proprietor of bundles 
of horsehiiir and vegetable fibre tied 
on ' he end of sticks when good bristles 
fixed to proper handles are really what 
he intended to buy. On ojwning a 
trade catalogue of painters’ brushes, 
one of the first to be seen is the 
“duster.” Tliis kind of brush was 
formerly made in sizes known as extra 
and down to the numbers con- 
tinuing to 8 again without the 0. The 
% is called a 7 in. brush, this dimen- 
sion including the wood block at the 
bottom, the bristles being only about 
6 in. long, and this remark as to the 
reputed size of the brush and actual 
length of bristle applies to all the 
shorter sizes. A duster is made of 
“grey middles” with white bristles 
outside ; the large sizes were not long 
since used for dusting, and these, when 
worn down, were used for painting; 
but it must be noticed that the manu- 
facture of a “duster” differs ffom that 
of a paint-brush in that the former 
has the end of each bristle turned out- 
wards, so that the brush may cover as 
large a surface as possible when in use 
as a duster, whUst the paint-brush 
3 


proper has the ends of all the bristles 
turned inwards, so as to hold the colour 
firmly and distribute it gradually over 
the work. Latterly the painter has 
elected to use for dusting a brush 
made on a flat stock from 4 in. to 
4^ in. wide, set in small knots after 
the style of a hearth-brush, the bristles 
used ^ing that known as “china” in 
most cases. This latter, called also a 
jamb brush, is now extensively used 
for dusting, instead of the old-fashioned 
and more expensh e duster. Painters 
also use for dusting a brush made on 
the same principle, the stock being 
round; it is called a “round-set 
duster.” It is manufactured in two 
sizes, the bristles being high-class 
Russian. The paint-brush proper, 
called in the tcade a “ ground brush,” 
but which painters call a “pound 
brush ” in error, derives its name from 
its being ground or rubbed on a stem 
after it is made ; the object of this 
grinding is to clear the brush and 
soften the thin end or “flag” of the 
bristle, so that it will work smoothly 
and without leaving streaks on the 
painted surface. Ground brushes are 
made in various bindings and shapes, 
and of different sizes in each make for 
wliich any maker’s paint-brush list may 
be consulted. The material used for 
the binding is string, copper wire, or 
tinned iron wire, the l)e8t being of 
course coj)per wire. The shapes of 
these brushes are round, flat, oval, 
and true egg-shaped oval, neither of 
these ovals being at all like the true 
ellipse of a conic section. The one- 
knot so-called “distemper brush,” 
which is rarely used for distempering, 
is either form of the ground brush 
already described, tied on a flat handle 
instead of the liandle being insert^ 
in a wowl block fitted to the bottom 
of the bunch of bristles as in the 
orthodox ground brush. The sizes •„, 
‘o» *o> merel^ 

arbitrary terms, and they represented 
no particular weight or length of 
bristle ; but some years ago the high- 
class manufacturers agreed to a speci- 
fied weight and length of bristle as 
s 
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standards for every brush, and in this 
way an % ground brush of sUindard 
size, best make, will have 6 oz. of 
5^ in. bristle ; a 5 oz. of 5 in. 
bristle, and so on for the other sizes. 
The outsides of these brushes are all 
white, and the middles white, grey, 
or yellow bristles. The one-knot 
ground brushes are freciuently made 
with all black bristles, and they make 
a very excellent brush, quite equal for 
painting to the white, which shows 
the ignorance of those painters who | 
reject a brush as being faulty if they 
find a few black bristles mixed acci- 
dentally in a white bru.sh. Indeed, 
some knowing painters are quite sure 
all such bristles are really wlialebone ! 
The cheaper kind of paint-brushes are 
made with a mixture of bristle, horse- 
hair, and Mexican fibre, encircled by 
a mixture of cheap white bristles and 
white horsehair. So that a casual ex- 
amination does not reveal the actual ; 
fact that “things are not what they ' 
seem. " There is a large trade done in 
preparing horsehair for such “faked- 
up ” goods, and the manufacture is 
extensive enough to require the imf)ort- 
ation of thousands of tons of such hair 
every year for these, and shoe brushes. 
The shape of the brush is a matter of i 
fancy; but the one-knot is greatly grow- 
ing in favour every year compared ! 
with the other makes. The true or egg- ; 
shaped oval is, unfortunately, not so 
sound a bru&h as either of the other 
shapes ; in fact, an oval of any kind 
when bound tightly round has a ten- 
dency to become a circle, and if the 
length of the binding wire remains 
unaltered the bristles are held rather 
loosely by it. 

Sash tools are made round : they 
vtuy in size from 16 down to 0, 14 
being the largest size usually stocked. ! 
The shorter sizes are made of lily j 
Iwistles with French outside ; a good | 
deal of German bristle is also used 
hr the manufacture of this brush. 
3eeh tooht ,are made in two ways — the 
forked and the socket ; in the former 
the bristles are fixed between two 
•prongs formed by a fork-shaped handle, 


and in the latter, a knot of bristles 
is fixed into a hollow turned in the 
handle. The socket-made tools are 
slightly lower in price tlian the forked, 
owing to the fact that the maker is 
able to use a slightly shorter bristle, 
and in this way get the same bulk 
with less weight. Under the head of 
sash tools may be included specially 
made scene-painters’ brushes and sash- 
cutters. The latter are square knots 
of bristles set in a tinned-iron bind, 
with the edges of the bristles chisel- 
shaped, so as to be better fitted for 
its intended purpose. The l>est paint- 
brushes are always made 'vith the same 
sort of bristles, the larger sizes entirely 
of Russian, the smaller sizes and sash 
tools being of Russian and German 
bristles. These latter bristles have to 
Ije divided and subdivided for colour 
and length according to the size brush 
recjuiretl, for the bristles as imported 
vary very considerably in lengtli, col- 
our, stiffness, and (juality, the due 
! selection and blending of those for the 
special article requir^ demands great 
skill and knowledge on the part of the 
workman. Bristles, ns they arrive in 
this countr}', vary in length from 2 in. 
to 11 in., any Ijeyond 7 in. being of 
little service, as they have not sufficient 
stiffness, an<l must ])e cut down. The 
Russian bristles come from the wild 
boar, who, cc^iisant of the ret]uire- 
ments of the London market, is good 
! enough to shed his coat twice a yetvr. 
One coat is, however, superior to the 
other, and depends entirely on the 
season in which it is shod. The pea- 
sants c(jllect the bristles in the woods 
where the l)oar8 feed, and when they 
have a quantity, the bristles are sold 
to dealers, who, after cleaning and 
partially preparing them, place the 
goods on the market. German bristles 
are derived fn)m smaller pigs partly 
bred for the purpose. It is said that 
the German p’g is hunted across the 
country to get him into a heat, as the 
bristles come away from his lude much 
easier when be is in this condition. 

It should not be foi^gotten that 
though all biistles are hair, all hair is 
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not bristle, for builders are frequently 
deceived by seeing a brush marked 
“warranted all hair,” which may be 
quite true, but some of the hair is 
frequently horsehair of little value in 
a paint-brush, as it lacks the spring 
of real bristle. Horsehair is not worth 
one-sixth what good bristle is worth, 
and a brush mswle of all horsehair 
would be of no use whatever for punt- 
ing. Mexican fibre, a vegetable sub- 
stance, is frec|uently used to mix with 
bristle ; — to do so with any degree of 
success it is dyed to resemble it, and 
though in paint-brushes it is com- 
paratively valueless, it may be usetl 
with great jwlvantage in lime-brushes, 
for lime, which destroys the best 
bristles, does not injure fibre. 

Bristles come to tliis country in 
casks : they vary much in colour, and 
arc classed as lily, half-\\ liitc, black, 
and grey, the latter l)eiug retUly an 
admixture of two or more of the other 
cohmrs, us there is no such thing as a 
grey bristle. A (!ask may contain one 
or more different coloured bristles. 
Th( peculiar stiflhess of a bristle is 
what makes it valuable in the manu- 
facture of paint-brushes, and the stiff- 
ness dejiends on the country which 
produces the bristle, and the time of 
year it is gathered. Tlie boar with 
the 1)681 coat is invariably found in 
the colder climate. 

Another kind of bristle comes from 
France : it is completely dressed, 
bleached, and assorted for colours, 
which are nearly all white, or light 
grey. French bristles, being soft, are 
used principally for the outsides of 
sash tools and other articles not re- 
quiring so much stiffness as that 
i^ord^ by the Russian bristle. The 
price of bristles depends much on 
colour as well as on stiffness, lily 
being the most expensive, black or 
yellow and half-white coming next. 
Grey, being a mixture of all the 
others is more plentiful, and therefore 
cheaper. A painter will always insist 
on having a white brush, or one hav- 
ing a wlute outside and grey centre, 
though he will, without hesitation, 


plunge it at once into a pot of black 
paint. The lily-white bristles used on 
the outsides of paint-brushes, although 
more costly than the other kinds, often 
have less stiffness than the insides, 
because all the stiff bristles have been 
withdrawn from the parcels for the 
manufacture of high-class hair-brushes. 
Stiff white bristles, which w'ere for- 
merly in great demand by shoemakers 
for pointing their wax threads, are 
now seldom used, the introduction of 
machinery into the boot trade having 
completely done away with this use 
for them. In the preparation of a 
bundle of bristles for a paint-brush 
grefit care must be taken to give it a 
fair amount of solidity without sacri- 
ficing its spring or the softness of the 
top. Lily bristles only are, as a rule, 
sorted for stiffness ; the stiffest are 
always the thickest, hence they are 
easily sorted from the rest. Great 
care has to be exercised in keeping 
the bristles in a brush all one way, 
for the root of a bristle is blunt, 
whilst the top or working end is split 
and soft. A painter will often com- 
plain that his brush is adulterated with 
whalebone, when the fact is that an 
extra stiff bristle or two are turned 
the wrong way up, and these cause 
streaks along the paint. Bristles are 
selected for the higher class of paint 
brushes for their straightness, as every 
bristle has a certain amount of bend, 
the German more than the Russian. 
Thus careful sorting becomes necessary. 
A bristle is import^ from China which 
varies in length from 2^ in. to 6 in., 
but this class is so lacking in strength 
as to he of little use, except for adul- 
terating the bristle in the denser kinds, 
and manufacturing the cheaper kinds, 
of brushes. ‘ 

Varnish brushes of hog-hair are made 
with best bristles specially prepar^. 
This preparation consists in selecting 
straight bristles only, and removing 
all with a tendency to curve. These 
selected bristles are cleaned and 
bleached, any black hairs be^ re- 
moved. This latter precaution is taken 
for the sake of appeuanoe only. Var- 
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nish brushes are to be obtained in a 
great variety of sizes and shapes — being 
round, oval, flat, tied, driven, encased 
in tin or in copper bands. The work- 
ing ends of all these are bevelled, so 
as to be ready for use. Wlien a new 
paint brush is used in varnish it in- 
variably comes to pieces, and when a 
varnish brush is put into water the 
same result follows. In such cases 
the maker is blamed, although it is 
customary to stamp on the liandle of 
each that the brush must not l)e 
soaked in water. The spirit in var- 
nish destroys the cement used in 
manufacturing a paint brush, while j 
water dissolves tlmt in the varnish i 
brush. j 

Kahomi'M mid alabastrine brushes j 
are made much after the style of the j 
nailed stock brush ; but they have a i 
broad brass band and a very high-class j 
bristle specially prepared by scouring | 
and bleaching, both of which processes ' 
take from the efficiency of the bristle, 
though they add to the appearance of 
the brush, and also enhance its price. 

A toeatker-board brush is similar to 
the foregoing in every way, the bristles 
being secu^ ; but the kalsomine 
brush begins at 5^ in. or 6 in. wide, 
whilst the weather-board brush ends 
there, banning at 3 in. These brushes 
are not purchased in England, though 
they make handy tools for paperhang- 
ing. 

A paperhmger's brush is made like 
a thidc-handle distemper brush, the 
bristles being inserted in the handle 
with pitch — that is, set in knots, after 
the style of a broom, or the set 
duster already described. Paperhang- | 
ing brushes are made of high quality 
bmtle, for use in paste. 

Jh papering brush is that with which 
the paperhanger presses the pasted 
paper on to the wsdk, and smooths it 
over, squeezing out air-bubbles. In 
fact, it is used by the tradesman where 
thp amateur would use his liand. One 
kind of papering brush is set after : 
the s^me manner as the paperhanger's j 
Jbmh; in the other the knots are 
« drawn in with wire. The stock of I 


I the flrst is a solkl piece of wood, and 
, that of the other has a V)ack, which is 
fastened on to conceal the wire, some- 
thing like a shoe or Hpt>ke brush. 

Stipplers are made with high-class 
bristle, and, owing to the cost of pre- 
paring it, the stippler is an expensive 
brush. In the preparation of the 
bristle it loses 25 per cent, in weight, 
and the lalwur on the brush is also 
costly in propcjrtion to that on other 
brushes. The object sought, in mak- 
ing a brush of this kind, is to obtain 
a perfectly uniform flat surface, with- 
out any separation of the knots. If a 
stippler is held up, and water allowed 
to drain from it until the brush be- 
comes dry, each knot will stand apart 
from its fellows like so many separate 
pencils. This disarrangement of the 
bristles is soon correct^ by rubbing 
the hand a few times across the sur- 
face of the brush when it is quite dry. 
This will cause tiie bristles to assume 
their former positions. 

StrncU brushes are made in two 
I forms. In one the bristles are fixed 
i in the tapering end of a tin ferrule, 

I and secured with a peculiar cement, 
the wooden handle, called a “knob,” 
being inserted in the wide end of the 
ferrule. The other stencil brush is 
made by inserting the bristles in a 
wooden handle made to receive them. 
They are fastened with cement, and 
tied round with string. 

Motifers awl grainers are made with 
high-class bristles inserted in tin cas- 
ings of varying w idths and thicknesses. 
In the grainers the bristles are un- 
usually long for the thickness. In 
1 the mottlers they are shorter, so as 
to offer greater resistance to pressure 
when in use. 

The pencil, grainer is a special tool 
made by inserting small knots of 
bristles in separate tubes, each coming 
to a fine point. The tubes are in- 
serted in a tin casing, each piece of 
casing having a wood filling fitted into 
the l^ttom of it. 

From the foregoing description of 
the material used in the manuf^ture 
of painteos’ brushes it is obviously a 
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matter of importance that the pur- 
chaser should know the quality of any 
brushes lui may l)e buying, as the pre- 
sent high })rice of bristles encourages 
adulteration and inferior materials. 
First, then, it is necessary to guard 
against the tendency to purchase 
brushes beciausc they are cheap, for 
all chejij) brushes turn out to be more 
expensive in the end than the com- 
j)aratively dejtrer ones. It is easy to 
test the (juality of any two brushes 
by using them consbintly on the same 
kind of work. If this is done, it will 
be found tliat the low-price brush has 
considerably less spring, and will wtsar 
out mucli faster than tlic high-price 
one. Tlie two chief jululterants used 
in })ainters’ brushes are horsehair and 
filire, both being blended with the 
bristles, and thougli there may be a 
difficulty at times in detecting the 
horseliair, there is lunie whatever in 
detecting the fibre, for it am Ixj singled 
out by a[)plyiug a lighted match to it, 
when the whole will burn slowly like 
straw. Under a similai' test bristle 
or liair will frizzle uj), giving off tliat 
smell fieculiar to animal matter. 
Horsehair is mainly detected by being 
of the same thickness at one end as at 
the other, and in atklitiou it lias no 
spring. The genuine bristle is much 
thicker at the butt than at the top ; 
but this remark docs not, of course, 
apply to bristles wliich have been 
shortened in process of manufacture, 
for they show little diftereuce in this 
respect. 

Before using a paint or distemper 
brush, care should be taken to ascer- 
tain tliat it has not become too dry 
(some dealers hang them in bundles 
to the ceiling of their shops over gas- 
lights), as in such a case there is a 
tendency for some of the bristles to 
lose their hold, owing to shrinkage of 
the handle and other materials used 
to secure them. Such brushes may 
be placed in water for a short time ; 
but it is wholly unnecessary to soak a 
brush for any lengtheneil period under 
the impression that tliis treatment 
will prevent the bristles from coming 


out. In using a brush for the first 
time, a few bristles will probably work 
out ; but these are in most cases short 
ones which have been included by acci- 
dent when making up the brush, and 
they gradually work their way out- 
wards, not having been caught in the 
cement. Loose hairs may in most 
cases be removeil by bolding the brush - 
handle firmly and jerking it smartly, 
or by scraping the top of the brush 
with the blade of a knife ; this latter 
w'ill catch the butt end of the bristles 
and remove them, thus obviating the 
necessity of picking them off the wet 
|)aint. After using a brush care should 
i)e taken not to place it in a position 
where the bristles may get cramped, 
neither should paint be allowed to dry 
in it. 

When practicable, brushes should 
be cleaned after using, and hung up 
rciuly for use ; but if left to soak, it 
should 1)6 in oil or water, never in 
turjjentine. A dirty brush should not 
be cleaned with hot water and potash, 
for this caustic alkali will cause the 
bristles to curl up as if they were 
dipped in lime. Varnish brushes should 
always be placed in oil and never in 
water. A builder should instruct his 
storekeeper to look after his brushes, 
esjjecially when they are in use ; un- 
fortunately, it is not always necessary 
to employ such a man, and many high- 
class brushes are in consequence ruined 
for want of ordinary care. Builders 
should not purchase a brush which has 
not the maker’s name stamped on the 
handle ; — good makers have a reputa- 
tion to lose, and they will therefore 
take care that all goods bearing their 
name sliall be chaSracterised by good 
material and good workmanship. 
U Ei^lish Mechanic.') 

The Application of Paint.— 
Paint consists essentially of two 
parts— (1) the veliicle or medium, and 
(2) the pigment. In the case of oil- 
paints, a third substance becomes 
necessary, to facilitate the drying or 
solidification of the vehicle; this is 
termetl a “drier." 

V chides,— ‘k perfect vehicle mixes 
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readily with the pigment, forming a become sufficiently well known to war- 
mass of about the consistence of rant description, 
treacle. It is colourless, and lias no Storiwj . — When paint is not intended 

chemical action upon the pigments for immediate use, it is packed in me- 
with which it is mixed. When spread tallic kegs. For exportation to hot 
out in a thin layer upon a noD-p<irou8 climates, the rim of the lid is soldered 
substance, it solidifies, and forma a down, a practice which effectually pre- 
film not liable to subsequent disin- vents access of atmospheric oxygen, 
tegration or decay, and sufficiently White-lead paint is frequently jwcked 
elastic to resist a slight concussion, in wooden kegs ; these prevent the dis- 
No vehicle complies wth all these coloration sometimes caused by iron 
conditions ; those which most nearly kegs. When jmnt is mixed ready for 
approach them are the drying-oils. U8e,it will, if exposed to the air, l)ecome 
The use of oil in painting is ssiid to | covered witliA skin, which soon attains 
have been invented in the 14th cen- j sufficient thickness to exclude atmo- 
tury, and soon reached considerable [ sphericoxygen, and i)revt,titany further 
perfection. Even the best of recent solidification of the oil. The paint may 
painters have not succeeded in giving be still better protected by iwuri^ 
to their works that durability wliich ' water over it, or it may be placed in 
the originators of the method attsuned. ! air-tight cans. If it lias lieen allowed 
All organic substances are liable to i to stand for some time, it must be well 
a more or less rapid oxidation, espe- ! stirred liefore usuig, as the pigments 
f-in-ll y if exposed to light and heat, liave a tendency not only to separate 
Oil is no exception to this rule ; but from the oil, but also t-o settle down 
it seems that, in its pure state, it is acconling to their specific gravity, 
much more durable than when mixed — Of whatever nature the 

with other substances. Although surface may be to which the paint is to 
groimd-nut- and poppy-oils are some- beapplied, great care must be taken that 
times employed by artists where free- it is perfectly dry. Wood especially, 
dom from colour is essential, linseed- even when api>arently dry, may on a 
oil is the vehicle of by far the larger damp day contain as much as 20 per 
proportion of paint for both artistic cent, of moisture. A film of paint ap- 
a pd general purposes. plied to the surface of wood in this 

Oil-paint appears to have been un- condition prevents the moisture from 
known to theancients, who used various escaping, and it remains enclosed until 
vehicles, chiefly of animal origin. One 1 a warm sun or artificial heat converts 
of these, wliich was in high repute at it into vapour, which raises the paint 
Borne, was wliite-of-egg beaten with and causes blisters. Moisture enclosed 
twiga of the fig-tree. No doubt the between two coats of paint has the same 
indi^bbercontaine(lin the milky juice effect. Paint rarely blisters when ap- 
exudiiig from the twigs contributeil to plied to wood from which old jwnthas 
flhe eWtVdty of h\m resuUmgirom \ "beeTi "bumt off •, tYds is due to 

the drying of this veYdcYe. PYiny waa \ tYie drying oi t\\e wood during 
aware of the fact tliat when glue is dis- oi)eration of burning, 
solved in vinegar and allowed to dry, Priming . — ^The first coat of paint 

it is less soluble than in its original applied to any surface is termed the 
state.. Many suggestions have been “priming-coat.” It usually consists of 
made in modem times for vehicles in red-lead and boiled and raw linseed-oil. 
which glue or size plays an iriq^rtaut Exiierieuce has shown that such a prim- 
part. In order to render it insoluble, ing not only dries quickly itself, but 
various chemicals have been added to also accelerates the drying of the next 
its solution, sochas tannin, alum, and a coat. The latter action must be attri- 
c^otJiic salt. None of these vehicles, buted to the oxygen contained in the 
‘^however useful for special puqx>Hes, lias red-lead, only a small portion of which 
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is ul)Sorbed hy the oil with wluch it is 
mixed. Kail, of Heidelberg, prepares 
a sulwtitute for Iwiled oil by mixing 10 
parts whii)])cd blood, just as it is fur- 
nished from the slaughter-houses, with 
] part of air-slaked lime sifted into it 
through a fine sieve. The two are well 
mixed, and left standing for 24 hours. 
The dirty portion tliat. collects on top 
is taken off, and the solid portion is 
broken l(M)He from the lime at the bot- 
tom ; the latter is stirred up with water, 
left to settle, and the water poured off 
after the lime has settled. The clear 
li<|uid is well mixed up with the solid 
sub.st{incel)efon‘ mentioned. Thi.smass 
is left sUinding for 10 or 12 days, after 
which a solution ofpotash permanganate 
is added, which decolorises it and i>re- 
vents putrefaction. Fin.dly the mix- 
ture is stirred u]', diluted ^\ith more 
water to give it the conHi^tenuc of very 
thin size, filtered, a few drops of oil of 
Lueuder added, and the prepjvration 
}>reserved in closed vessels. It is said 
to keep a long lime without change. 
A single coat of this liejuid will .suffice 
to prepare wo(k1 or ptvpcr, as well as 
lime or hard [tlaster walls, for painting 
with oil colours. This substance is 
clie/iper tlmn linseed -oil, an<l chtses the 
] lores of the sui face so iicrfectly that it 
hvkea much less jiaint to cover it than 
when iiriined with oil. 

Pry in//. — The tlrying of jHuntistoa 
greivt extent deiiendent upon the tem- 
lierature. lielow the freezing-] sunt of 
water, ])aint will remain wet for weeks, 
even when mixed with a consi<lerahle 
proportion of driers ; while, ifexjiosedto 
ahc»vtof 120°F. (49‘^C.), tliesjxmepwnt 
wVW hecoine solid in a few Imurs. The 
drying ol ]m,int being a process of oxi- 
dation and not eva]M>nvtion, it is essen- 
tial that a good supply of fresh air 
should be jirovided. When a film of 
fresh j)aint is jilaced with air in a closed 
vessel, it does not absorb the whole of 
the oxygen jiresent ; but after a time 
the drying ])rocess is arrested, ami the 
remaining oxygen ajipears to have be- 
come inert. Considerable quantities of 
volatile vapours are given off during 
the drying of paint ; these are due to 


the decomposition of the oil . W hen the 
jiainthaslieen thinned down hy turpen- 
tine, the whole of this liquid ei ajiorateB 
on exposure to the air. There must, 
therefore, lie a plentiful access of air, to 
j remove the vai)Ours formed, and afford 
I a fresh sujiply of active oxygen. The 
I presence of moisture in the air is rather 
liencficial than injurious at this stage. 
Esfjecially in the case of paints mixed 
with varnish, moist air appears to coun- 
teract the tendency to crack or shrink. 
Under the erroneous imjiression that 
the drying of piintis a species of evap- 
oration, o})cn fires are sometimes kept 
up in frcshly-fjainted rooms. It is only 
when the temperature is \ ery low that 
any lienefit can result from this prac- 
tice ; as a rule, it rather retards than 
hastens the solidification of the oil, 
which cannot take place rapidly in an 
atmosjihcre laden with carbonic acid. 
The first coiit of jiaint should l)e tho- 
roughly dry before the second is ap- 
plied. Acrylic acid is formed during 
the oxidation of linseed-oil, and unless 
this Ik* allowed to evaporate, it may sub- 
sequently liberate carbonic acid from 
the white-lead present in most paints, 
and give rise to blisters. Sometimes 
a second jiriming-coat is given ; but 
usually the second coat.applied contains 
the pigment. This, as soon as dry, is 
again covered by another coat, and sub- 
se(]uently hy two or more finishing- 
cojits, according to the nature of the 
work. 

j Filling . — Before the first coat is ap- 
■ plieil to wood, all holes should be filled 
' up. The filling usually employed is 
ordinary putty ; this, however, some- 
times consists of whiting ground up 
, with o\\ foots of a non-drying character, 

' and when the films of paint are dry, the 
I oil from the putty exudes to the suriace 
causing a stain. The best filling for 
j ordinary jmrposes is whiting ground to 
1 a paste with Iwiled linseed-oil. For 
finer work, and for filling cracks, red- 
1 lead mixed with the same vehicle may 
j be employed. For porous hard woods, 
i use boiled oil and corn starch stirred 
j into a very thick paste ; add a little 
japan, and reduce with turpentine. 
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Add no colour for light ash ; for dark 
asli and chestnut, use a little raw 
sienna ; for walnut, burnt umber and 
a slight amount of Venetian red ; for 
bay wood, burnt sienna. In no case 
use more colour than is required to 
overcome the white appearance of the 
starch, unless you wish to stain the 
wood. Tins filler is worked with brush 
and rags in the usual manner. Let it 
dry 48 hours, or until it is in condition 
to rub down with No, 0 sandpaper, 
without much gumming up ; and if an 
extra fine finish is deBire<l, fill again 
with the same materials, using less oil, 
but more jafwn and turpentine. The 
second coat will not shrink, being sup- 
ported by the first. When the second 
coat is hard, the wood is ready for 
finishing up by following the usual 
methods. This formula is not intended 
for rosewood. 

Coats . — There is no advantage in lay- 
ing on the f»int too thickly. A thick 
film takes longer to dry thoroughly 
than two thin films of the same aggre- 
gate thickness. Paint is thinned down 
or diluted with linseed-oil or turpen- 
tine, The latter lUiuid, when used in 
excess, causes jhe paint to dry with a 
dull surface, and Iws an injurious effect 
upon its stability. Sometimes the last 
coat of paint is mixed with varnish, 
in order to give it greater brilliance. 
In this case, special care must l>e 
taken that the previous cojits have 
thoroughly solidified, or cracks in the 
final coat may subsequently apj^ear. 
The same remark applies when the 
surface of the paint is varnislied. The 
turpentine with which the varnish is 
nmed lias a pf)werful juition u|)on the 
oil conttuned in the paint, if the latter 
is not thoroughly oxidised. The ex- 
terior of the paint is thus softened, and 
the varnish is enabled t<i slirink and 
crack, especially in warm wejitber. 

Surface . — \\iieu the Hurfa<je to Iw 
Ijaiqtwl is alrea<ly covere<l with old 
paint, this should be either removed or 
nibbed down smot^th before applying 
the new. ^Wlien the thickness of the 
old etui is not great, rubbing down, ac- 
coiupauied by a ceu-eful scraping of 


blisters and defective parts, will suffice. 
When the thickness of the old paint 
necessitates its removal, it may either 
l)e burnt off, or softenetl by a solution of 
caustic alkali, and afterwards scraped. 
The burning process is the most effec- 
tive, and leaves the wotnl in a fit con- 
dition to receive the fresh coat of punt ; 
but it is not applicable in the case of 
fine mouldings. When caustic putivsh 
or soda is used, the paint is left in con- 
tact with it for some time, when the 
linoleic acid of the oxidised linseed-oil 
becomes saponified, and cjui easily be 
scraped or scrubbed off the surface of 
; the wckkI, Whenever an alkali is em- 
ployed, it is of the greatest imjKjrtance 
that the wood should afterwards lje 
thorougldy washed several times with 
clean water, in order to remove every 
trace of the solvents. Any soda or 
potash remaining in the pores of the 
wood would not only retain moisture 
and cause blistering, but would also 
have an injurious action upm the 
vehicle of the jwint 8ub8e(iuently ap- 
plied, and in many cases upon the pig- 
ment itself. Tlie remarks alreatly 
made as to the necessity of an abso- 
1 lutely dry surface should Ije borne in 
: mind in this instance. When the sur- 
j face of the paint is to Ix) protected by 
I a coat of varnish, the latter should not 
be applied until the whole of the oil 
contained in the ^laint has solidified. 
The wrinkling of varnish upon punt is 
; fretiueutly erroneously attributed to 
the l>ad «|uality of the varnish, when 
the rejil cause is the incomplete oxida- 
' tiou of the {taint itself. 

Removing Smell. — (1) Place a vessel 
of lighte<l cliarooal in the room, and 
throw on it 2 or 3 handfuls of juniper 
berries ; shut the windows, the chim- 
ney, and the door close ; 24 hours 
afterwards the room may be opened, 
when it will Ite found tliat the sickly, 
unwholesome smell will be entirely 
gone. (2) Plunge a handful of hay 
into a pail of water, and let it stand in 
the room newly painted. 

DiseoUrration. — Light • coloured 
paints, especially those liaving white- 
; lead as a basis, rapdly discolour under 
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liiFerent circumstances. Thus white I 
mint (liscolours when excluded from j 
L/he light ; stt)ue colours lose their tone j 
kvhen exposed to sulphuretted hydro- 
gen, even when that is only y)resent iii J 
^’ery small (juantity in the air ; greens , 
fade or darken, and vermilion loses its 
brilliance rapidly in a smoky atmo- 
iiphorc like tliat of London. Luders- 
iorf thinks that the (lestructi\e change 
is princifmlly due to a proj)erty in lin- 
seed-oil which cannot destroyed. 
The utility t)f drying oils for mixing 
pigments dejKjnds entirely on the fiud 
that they are coinerted hy the ahsorp- 
tion of oxygen int*) a kind of resin, 
which retiiins the i-okmring pigment in 
its semblance ; but during this oxidisa- 
tion tif the oil — the <lrying of the ]«iint 
— a process is set up which, es|)ecially 
in the absence of light and air, soon 
gives the whitest paint a yellow tinge, 
iiudersdorf therefore projioscs to em- 
ploy an already formed but colourless 
resin as the binding material of the 
j')aiiit, and he selects two resins as 
lieing sjMjcially suitable — one, sanda- 
ratdi, soluble in alcohol ; the otlier, 
dammar, soluble in turpentine. The ' 
sivndarach must l*e carefully picked 
over, and 7 ox. is added to 2 oz. Venice ' 
lur]»oiitine»aiid *21 oz. alcohol of sp. gr. 

0 * The mixture is put in a suit- | 
able A’essel over a slow tire or spirit- I 
lamp, and hwitcd, stirring diligently, j 
until it is almost Innling. If the | 
mixture Ihj kept at this teni|)erature, 
withfreejuent stirnng, for an hour, the 
resin will l»e dissolvecl, and the varnish 
is ready for use as soon as cool. The j 
Venice turpentine is necessary to pre- 
vent too rapid drying, and more dilute 
alcohol cannot einplf»ye<l, Injcjiuse 
windarach d(X!s not dissolve easily in 
weaker alcohol, and, furthermore, the 
alcohol, hy evafH)nition, would soon 
U'coinc so weak that the resin would Ixj 
precipi(ate<l as a |K)wder. When this 
is to Ikj mixed with wliite-leiwl, the 
latter umst first lie finely gi’ound in 
water, and dried again. It is then 
rubUnl with a little turfientine on a 
slab, no more turjmntine la'ing taken 
than is absolutely necessary to enable 


it to be worked with the nmller ; 1 lb. 
of the whitc-le»wl is thoii mixed with 
exactly ^ lb. of varnish, and stirred up 
for use. It must be applied rapidly 
because it dries so (juickly. If when 
dry the co]t>ur is wanting in lustre, it 
indicates the use of too much varnish. 

In such cases, the article painted 
should he rubbed, when perfectly dry, 
with a w(K)llen cloth to give it a gloss. 
The dammar vaimish is maile by heat- 
ing 8 oz. dammar in 16 oz. turpentine 
oil at 16.'>° to 190“ F. (71“ to 88“ C.), 
stirring diligently, and keeping it at 
this tein])erature until all is dissolved, 
which re(juires al)out an hour. The 
varnish is then dewinted from any im- 
purities, ami ] (reserved for use. Th» 
second coat of the {lure varnish, to 
whiclihalf its weight of oil of turi)entine 
hasltcen mldcd, may Ihj applied. It is 
still letter to apply a coat of sandarach 
varnish made with alcohol, liecause 
dammar varnish alone does not possess 
the hardness of sandarach, and when 
the article covered with it is handled 
much, does not last so long. 

The ik'uUivf of Paint. — It is always 
found that wlien paint “ scales ” that 
there is every indication of a want of 
adhesion to the surface on which it is 
laid, and although this is easy to 
understand, it is more difficult to say 
what causes this ill result. Un- 
doubtetUy the surface on which the 
paint is laid is usually at fault and 
requires the chief consideration. If 
wood is in qiiestiim then the presence 
of one or other or a combination of 
three coiulitions is usually sufficient 
I U> induce flaking. These conditions 
1 are ; moisture in or on the wood ; 

I resinous matter in the wood ; the 
' interjxisition of a film of size wliich by 
' its very nature does not form a perma- 
nent coating over the wood, and there- 
fore is a source of weakness to every 
ci*at of piint laid over it. lu the case 
of iron and steel, a fruitful source of 
scaling is rusting under the surface of 
the paint. Want of care in cleaning 
the surfjuje Iwfore painting induces the 
f(>rinatit)n of rust beneath the surface, 
and the presence of “ mill -scale ” will 
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cause flaking of a purely mechanical 
kind. The use of unsuitable though 
not necessarily bad materials also 
causes iron and steel to rust under the 
paint, and the most recent investiga- 
tions on the subject tend to prove that 
linseed-oil is the unreliable element in 
the case, as it does not resist the pas- 
sage through it of moisture and car- 
bonic acid gas, which are the prime 
causes of rusting. Cement surfaces 
exhibit some curious traits in regjvrd 
to the scaling of paints, as the causes 
that operate are somewliat complex. 
Very often the active chemical matter 
in the cement is sufficient to destroy 
the oil in that portion of the pivint 
•that lies nearest to it, with the conse- 
quence that the adhesion of the whole 
film is destroyed, and flaking results. 
Again, a cement surface (and tliis 
refers particularly to an old cement 
surface, or to one that has been pre- 
viously treated with cement wash or 
distemper) is extremely liable to con- 
tain a quantity of loose powdery 
matter, and unless this is carefully 
and thoroughly brushed off before 
painting operations are begun, flaking 
will inevitably occur. Still another 
cause is the excessive porosity of many 
cement surfaces. The liquid portion 
of the paint is rapidly sucked up, 
leaving the solid pigmentary portion 
on the surface. This solid portion 
being robbed of the binding medium, 
then forms in itself a powdery layer, 
and prevents the succeeding coats of 
paint attaching themselves firmly to 
the surface of the cement. Here, 
then, we have that lack of adhesion 
which win cause flaking. 

Practical Hints.—Tho compo- 
sition of paints should lx: governed 
— (1) by the nature of the material 
to be painted : thus the paints re- 
spectively best adaptefl for wood 
and iron differ considerably ; (2) by 
the, kind of surface to l^e covered— a 
porous surface requires more oil than 
one that is impervious ; (3) by the 
nature and appearance of the work to bo 
done delicate tints require colourless 
a flatted surface must be painted 


without oil (which makes the gloss 
of a shining surface), paint for surfaces 
intended to be varnished must contain 
a minimum of oil ; (4) by the climate 
and the degree of exposure to wliich the 
work will be subjected : for outside 
work, boiled oil is used, liecause it wea- 
thers l)etter tlian raw oil, turps is 
avoided as much as possible, l)ecau8e it 
evaporates and does not last ; if, how- 
ever, the work is to be exposed to the 
sun, turps is neccswiry to prevent the 
paint from blistering ; (5) the skill of 
the painter affects the comjwsition ; a 
good workman can lay on even coats 
with a smaller (quantity of oil and turps 
tluwi one who is unskilful ; extra turps, 
especially, are often added to save 
lalx)ur ; (fi) the quality of the mate- 
rials makes an inqwrtiint difference in 
the proportions used : thus more oil 
and turj)s will combine with pure than 
with impure white-lead ; thick oil 
must l)e used in greater quantity tlian 
thin ; when {xiiiit is purchased ready 
ground in oil, a soft paste will reejuire 
less turps and oil for thinning than a 
thick ; (7) the different coats of paint 
vary in their composition : the first 
coat laid on to new work re<iuire8 a 
gootl deal of oil to soiik into the mate- 
rial ; on old work, the first coat re- 
quires turpentine to make it adhere ; 
the intermediate coats contain a pro- 
portion of turpentine to make them 
work smoothly ; and to the final coats 
the colouring materials are added, the 
remainder of the ingredients being 
varied according as the surface is to be 
glossy or fiat. 

I The exact proportions of ingredients 
best to be used in mixing paints vary 
according to their quality, the nature 
of the work re<iuired, the climate, and 
other considerations. The compositioD 
of paint for difierent coate also varies 
considerably. The proportions given 
in the following table must only be 
taken as an approximate guide when 
the materials are of good quality. 

For every 100 sq. yd., besides the 
materials euumeratM in the foregoing, 
lb. white-lead and 5 lb. putty 'wiU 
be required for stoppmg. The ares 
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Table showing the Composition of the different Coats of White Paint, and 
the Quantities required to cover 100 sq. yd. of newly- worked Pine. 



Red-lead. 

•s 

41 

3 

c 

2 

Boiled 

Linseed-oil. 

Turpentine. 

Driers. 

Reuasks. 

Imidf work, 

4 coats not Jlattcd. 

lb. 

lb. 

_1 

pt 

pt. 

pt. 

lb. 


Priming . . 


16 

6 





1 

Soroetitnes more red-lead is 

2nd coat . . 

* 

1.5 


_ 



used and less driers. 

3rd coat . . 



13 

2* 



U 

i 

* Sometimes just enough red- 

4th coat . . 

— 

13 


— 

u 

i 

lesd IS used to give a fleshr 
coloured tint. 

Inside work, 4 
coats and Jlattinff. 

Priming . . 


16 

i 

6 i 



1-8 


2nd coat . . . , 

— 

12 

4 ' 

— 

H 

1-10 


3rd coat . . 

— 

12 

4 

— 

0 

1-10 


4th coat . . . . 

— 

12 

4 

— 

0 

1-10 


Flatting . . . . 

— 

9 

0 

— 


1-10 


Outside work, 

4 coats not flatted. 

Priming 

2 


' 2 

2 


1-8 

When the finished colour is 
not to be pore white, it is 
l>etter to have nearly all the 
oil boiled oil. AllboUedoll 

2nd coat . . . . 


15 

2 

2 

1 

1-10 

dws not work well. For ptire 

3rd coat . . 

— 

15 

1 2 

2 

1 

! 1-10 

white, a larger proportion of 
raw oil is necestary, because 

4th coat . . 


15 


2^ 

0 

j 1-10 

boiled oil is too dark. 


which a given quantity of paint will ing. In cold weather, more turpentine 
cover depends upon the nature of the ! should be used to maJce the paint flow 
surface to which it is applied, the pro- freely. 

portion of the ingredients, and the I Surface painting is measured by the 
state of the weather. When the work , superficial yd., girting every p^ of 
is required to dry (juickly, more turpeii- ' the work covered, always making al- 
tine is add^ to all the coats. lure- lowance for the deep cuttings in mould- 
painting old work, two coats are gene- . iiigs, carved work, railings or other 
rally reciuired, the old paint l)eing con- ; work that is difficult to get at. Where 
wdered as priming. Sometimes an- ; work is very high, and scaffolding 
other coat may he deemed neceswiry. , or ladders have to he employed, allow- 
For outside old work e.xposed to the j ances must be made. The following 
sun, both coats should contain 1 pint [ rules are generally adopted in America 
turpentine and 4 pints boiled oil, the in the measurement of work : Sur- 
remaining ingredients being as sUted faces under 6 in. in width or girt are 
in the foregoing table. The extra ; willed ft in. *, from 6 to 12 in., 12 in. *, 
turiMjuUne is used to prevent blister- over 12 in., measured superficial. Open- 
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ingn t«re deducted, but all jamlw, re- 
veals, or casings are measured girt. 
Sashes are measured solid if more than 
two lights. Doors, shutters and piiuel- 
lingare measured by the girt, running 
the tape in all quirks, angles or corners. 
Sash doors measure solid. Glazing in 
both windows and doors isalways extra. 
The tape should be run close in o\ er the 
battens, on batten doors, and if the stuff 
is beaded, add 1 in. in width for ejich 
l)ead. Venetian blinds arc measuretl 
double. Dentcls, brackets, medallions, 
ornamented iron work, Ddusters, lat- 
tice work, pilings, or turned work, 
should all be measured double. Chang- 
ing colours on base boards, panels, cor- 
nices, or other work, one-fourth extra 
measurement should be allowed for 
eacli tint. Add 5 jier cent, to regular 
price for knotting, puttying, clejining, 
and 8andpaj)ering. For work donealwve 
the ground floor, charge as follows : 
Add 5 per cent, for each storey of 12 ft. 
or less, if interior work ; if exterior 
work, add 1 per cent, for etich ft. of 
height above the first 12 ft. 

Paint Bemovers.— (1) 15 lb. 
quick -lime, slaked to a cream, add 5 lb. 
pearlash, and mix well. Paint this 
over the work to be treated and leave 
for a night (say 14 hours), and the 
old paint can then be readily scrapwl 
off. 

(2) Mix and grind well together to 
the consistence of fjaint, gal. of 
water, 3 qt. of paraffin or petroleum, 
7 lb. caustic soda, arul fl lb. of peat- 
moss litter, or spent tan. 

To R&tmvt — Take e^iual parts 

of quicklime and carbonate of potash 
or soda. Slake the lime with water 
just enough to make it into a fxiwder. 
Mix the whole to a paste with water 
and spread it on to tlie putty. Re- 
peat the application, if necessary. 
Occasionally soft soap is used with 
this to prevent it drying Ukj ijuickly. 

It is well known that putty can be 
softened, when it is convenient, by 
the application of a m(xlerately hot 
iron. jPhe iron ‘should be as hot as 
di^no injury to glass or wood in 
contact with the putty. 


Driers. — Of these there are several 
kinds, hut the best usually have litharge 
or sugar of le{«i as the iinporti»ut 
“ drying ” agent. Litharge is best for 
dru'k and middle tints, wliile sugar of 
lead is better suited for light tints. 

Drier %dth Litharge. — Litliarge, IJ 
lb. ; whiting, 5 lb. ; barytes, 3 lb. ; 
sugar of lead, 1 J lb. ; sulphate of zinc, 
lb. ; wliite-lead, IJ lb. ; refined 
linseed-oil, ^ gal. 

Another. — Litharge, 3 11>. ; Paris 
white, 19 lb. ; birytes, 19 lb. ; sugar 
of lejwl, 1 lb. ; white copperas, 4 11). ; 
raw linseed -oil, 10 lb. I'he litliarge, 
sugar of lead, and copperas are j)Ut in 
a |»an with some of the oil and allowed 
to .sUiiul a day or two. It is then 
stirred and more oil adderl and left for 
a further time. This is done until all 
the oil is used, bvking 9 or 10 days. 
It is then ground with the other in- 
gredients. 

Drier with Sw/ar of Lead . — Sugar 
of lead, 9 lb. ; while-lead, 2J lb. ; whit- 
ing, 1 j lb. ; l>oile<l linseed-oil, 1 qt. 
The dry ingreilieuts are well ground in 
the oil, g(K>d grinding Iteing essential. 

Patnii Drier . — Grind together ^ lb. 
ground litharge, 1 lb. white sugar of 
lead, 12 lb. baryte.s, 2 lb. whiting, ^ lb. 
dry white-lead, 1 11). sulphate of zinc, 
and lb. lx>iled linseed-oil. 

iHier withmU Lithnrge err Sugar of 
Le,mi. — 5 lb. barytes, 5 lb. whiting, 
1 11). dry white-lead, and 1 qt. hoil^ 
linseed-oil. Well mix the dry ingre- 
<lients, then grind with the oil. 

Another. — ^Ib. l)orateof manganese ; 
6 lb. carlwnate of zinc, 6 lb. linseed- 
oil. Mix the two dry ingredients, then 
grind in the oil. 

Drier idthenit Oil (used in powdered 
form, sprinke<l into the paint as re- 
quircxl). — Oxide of zinc, 3 lb. ; borate 
of inanganese, 4 lb. ; barytes, 11 lb. 
To be ground very fine and kept dry in 
a box or tin. 

Territene Drier. — IJ gal. l>oiled lin- 
seed-oil, 7 lb. litharge, 1 lb. black 
oxide of manganese, 6 g^, of turpen- 
tine. Put the oil on to get hot ; then 
add the litliarge, alittle at the time, stir- 
ring until dissolved. Add tim man- 
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ganesc, Htirring at the time. Remove 
the vessel fn)in the lire and, whei» 
cooled a little, add the turpcmtine. 
Tins is a piint drier (1 oz. of drier to 
1 lb. of paint) ; if rotjuired for varnish- 
making, use 1 gal. less turpentine. 

Another. — Medium rosin, 7 lb. ; 
boiled linseed -oil, 12 lb. ; litharge, 5 
lb. ; resinate or borate of manganese, 
1 lb. ; turpentine, 6 gal. The rosin 
should be first melted, then the oil 
abided, and heated up to rtjceive the 
dry ingi'edients. It is then allowetl to 
fairly cool l)efore atlding the turf)entine 
(to avoid the risk of the latter ignit- 
ing). 

I>ri<rsfor Zinc- White . — Since it has 
been tried to substitute zinc oxide or 
zinc-white for white-lead in piinting, 
researches have l)een made to replace 
litharge as a drier by a substance free 
from the inconveniences which caused 
the al>andonment (tf white-lejid. If sul- 
phuretteti hydrogen impvirs the white- 
ness of painting done with w’hite-lead, 
it is not logical to emjiloy a lead drier 
w'ith zinc paints, l»eoause the latter sub- 
stances w’ill lose tlieirjulvanbige of not 
becioming dark. Sexeral metallh*. ox- 
ides and Wilts, especially zinc sulpluite, 
manganese oxide, and unilier, have the 
pro])erty of combining with oils, which 
they render drying. To these may be 
a<lded the protoxides of the metals of 
the third class, i.e., iron, col ndt, and tin. 
But these oxides are very unsbible and 
difficult of })repiration ; hence it Ikj- 
came desirable to discover some mejins 
by wliich they might U? combined with 
iKHlies wliich would enable them to I>e 
prepared cheajily, and at the same 
time leave unimpaired their desiccating 
jwwers. Moreover, it is acknowledged 
that driers in the dry state are prefer- 
able in many reBi»ect8 to dejing oils. 
Following are some of the recently 
introduceil driers : — 

(1) Cobaltand Manganese Benzoates. 
—-Benzoic acid is dissolved in boiling 
water, the liquid being continually 
stirred, and neutralised with cobalt car- 
bonate until effervescence ceases. Ex- 
cess of carbonate is removed by filtra- 
tion, and the liquor is evaj>orated to 


dryness. The salt thus prepared is an 
amorphous, hard, brow'uish material, 
which may l»e piwdi'ied like rfisin, and 
kept in the pulverulent state in any 
climate, simjdy foldefl in pajier. Paint- 
ing executed w'ith a paint composed of 
3 i>art8 of this drier with 1000 of oil 
and 1200 of zinc-white, dries in 18 to 
20 hours. Manganese l)enzoate is pre- 
paretl in the same way, substituting 
manganese carbe^nate for that of cobalt. 
Applied under similar circumstances, it 
dries a little more nipidly, and a little 
less is re([uired . U robenzoic (hippuric) 
acid is equally efficacious. 

(2) Colialt and Manganese Borates. 
— These wilts also, in the same propor- 
tions, are found to l>e of equal efficacy. 
The latter is extremely active, and re- 
(juires to l)e used in much smaller pro- 
portions. 

(3) Ucsinates. — If an alkaline resin- 
atc of potash or soda be dissolved in hot 
water, and this solution l>e precipitated 
by a solution of a proportionate quantity 
of a col Kilt or manganese chloride or sul- 

^ phate, an amorjffious resinate is formed, 
w'hi(;h, after Iteing collected on cloth 
filters, washe<l, and dried, forms an ex- 
cellent drier. 

(4) Zuniatic (Trans^wrent) Drier. — 
Take zinc carlfonate, 90 lb. ; manganese 
Uirate, 101b. ; linseed-oil, 901b, Grind 
thoroughly, and keep in blatlders or tin 
tulles. The latter are preferable. 

(5) Zumatic (Opaque) Drier. — Man- 
gjvnese Ixirate, as a dner, is so energetic 
that it is projier to reduce its action in 
the following way ; Take zinc-white, 
2.5 lb. ; manganese borate, 1 lb. Mix 
thoroughly, first by hand, then in a 
revolring drum ; 1 lb. of this mixed 
with 20 lb. jiaint ensures rapid dry- 

ing- 

(6) Manganese Oxide. — Purified lin- 
seed-oil is boiled for 6 or 8 hours, and 
te> every 100 lb. boiled oil are added 5 
lb. of jiowdered manganese peroxide, 
which may be keptsusiiendedinabag, 
like litharge. The lujuid is boiled and 
stirred for 5 or 6 hours more, and then 
cooled and filtered. This drying oil is 
employed in the proportion of 5 to -lO 
per cent, of the zinc-white. 
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(7) Guynemer’s. — Take pure manga- 
nese sulpliate, 1 part ; manganese ace- 
tate, 1 part ; calcined zinc sulphate, 

1 part ; white zinc oxide, 97 parts. 
Grind the sulphates and acetate to im- 
palpable powder, sift through a metallic 
sieve. Dust 3 parts of this powder over 
97 of zinc oxide, spread out over a slab 
or board, thoroughly mix, and grind. 
The resulting v^te powder, mixed 
in the proportion of J or 1 per cent, 
with zinc - white, will enormously 
increase the drying property of this 
body, which will become dry in 10 or 
12 hours. 

Knotting.— 5 oz. or i gill japan- 
ners’ gold size, 1 pint naphtha, 6 oz. S 
orange shellac, 1 oz. red-lead. The | 
lead may be omitted if desired. 

Another. — Shellac, 41b.; methylated 
spirits, 5 pints ; Venice turpentine, | 
giD. The turpentine may be omitted 
^ desired. 

Another. — Shellac, 7 lb. ; amber 
rorin, 3 lb. ; methylated spirit, 2 gal. j 

Chewp KnoUintj. — Make some glue j 
size hot, and work in as much red -lead i 
as TOsrible. Apply warm. 

Priming Paints. — Primiwf 
Paint for Outside Worlc. — 7 lb, white- 
lead, 3 pints boiled linseed-oil, i lb. | 
red-lead, 2 oz. driers. When dry, rub j 
down with glass paper or pumice stone, 
and stop all holes with putty. 

Priming Paint for Inside Work . — 

7 lb, white-lead, 3 pints raw linseed-oil, 

J lb. red-lead, and 2 oz. driers. When 
dry, rub down with glass paper or 
pumice stone, and stop all holes with 
putty. 

Putty and Fillers.— Pwtey, Or- 
dinary. — ^ cwt. whiting, 1 gal. raw 
linseed-on. Well crush the whiting 
and dry it. If heat is used for drying, 
let the whiting get cold before adding 
the oil. 

Putty, Superior, for Outside Work, 
Oonseruatortes, etc. — } cwt. whiting, 

1 ^ raw linseed-oil, 2 lb. red-lead. If 
h^t is used, let the dry ingredients get 
cold before adding the oil. Be sure let 
all be fool before putting into barrels. 

"A hater Putty for Outside Work . — 
^ lb. whiting, 2 lb. white-lead. Grind 


to proper consistence with boiled lin- 
seed-oil. 

French Putty. — 14 lb. linseed-oil, 
8 lb. burnt umber. Boil together for 
about 2 hours. Next add 20 lb. wliite- 
lead and 11 lb. whiting. 

Quick Setting Putty. cwt. whiting, 
4 lb. litharge, 1 lb. driers, J gal. raw 
linseed -oil. More oil may be added if 
found necessary. 

Cheapest Putty. cwt. whiting, 

1 lb. linseed-oil, 1 lb. resin oil (drying), 

2 lb. Knseed-oil substitute. 

Quick-setting Putty for Cabinet 

Work. — Make some very tliin glue, 
and while warm add Plaster of IVris 
to the required consistence. This 
should be used immediately as it sets 
quickly. 

Putty Composition as used for Picture 
Frame Ornamentation. — Make some 
glue of medium strength, and, while 
hot, mix whiting until the consistence 
of putty is obtained . Shape it at once 
into leaves, studs, or whatever orna- 
ment is desired, and it will set with a 
moderately tough hardness. 

Coloured Putty. — Dry powdered col- 
ours such as umber, ochre, Venetian 
red, yellow chrcjme, rose pink, Van- 
dyke brown, can be used, but are best 
mixed with the dry whiting before the 
oil is a<lded. More oil will be required 
according to the amount of dry colour 
added. 

Fillers. FiUing-vp Powder. — Sili- 
ca, 12 lb. ; China clay, 21b. ; raw lin- 
seed-oil, 6 qt. ; turpentine, 6 qt. ; 
thin drier, J pint. 

Filling-up Liquid. — China clay, 10 
lb. ; raw linseed-oil, 7 pints ; turpen- 
tine, 1 gal. ; rosin varnish, 2 gal. 

Fire-Proof Paimta.— In a paper 
communicated to the Paint and Var- 
nish Society, M. Ch. C. Cofflgnier 
pointed out that all the fire-proof 
paints known up to the present day 
owe their particular prop^es to the 
presence of ammoniacal salts, and their 
fireproofing action is due to the libera- 
tion of ammonia on heating. 

The following formulse for fireproof- 
ing compositions are given by Mona. 
J. A. klartin : — 
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Sulphate of ammonia , 

Paris 

8 

CarlKHiate of anmioiiia . 

a 

Boric, acid 

B(jrax .... 

3 

Starch 

2 

Water. 

1000 

Ammonium hydrochlo- 

Grs. 

ride 

ir>o 

Boric acid 

.^.0 

Auimal glue. 

500 

Gelatine 

15 

Water, 

1000 

Ammonia hydrocldoride 

80 

Boric acid 

30 

Borax .... 

20 

Water .... 

1000 

Ammonia sulpliide 

80 

Boric acid . 

30 

Borax .... 

20 

Water .... 

1000 


By adding whit.ening tx) No. 2 for- 
mulfc, M. Martin profesnes to produce 
a fiitjproof coating, >)Ut with very in- 
different «u(;cesa. Moreover, all these 
salts of ammonia are soluble, and it 
will be rejulily understood that their 
use is not conducive to the prej)ara- 
tion of high-class paints. 

It is the same as regards paints with 
an asltestos Iwse. These paints settle 
very rapidly, and the difficulty ex- 
perienco<l in putting them right again 
is a serious drawlxick. It must also 
l)e added that they are very alkaline, 
and tliat is even a more serious draw- 
l»ack. In fact, the coating they [)ro- 
duce cannot l)e compared even with 
the commonest paint. Some time ago, 
in conjunction with M. Verine, the 
author investigated the possibility of 
using magnesium ammonium phos- 
phate, which is tlie only insoluble 
ammoniacal salt, and consequently 
may enter without ill effects into the 
composition of a paint. He found that 
this salt generated ammonia at a tem- 
perature of 160° C., and that by simply 
incorporating it with ordinary paint, a 
coating is produced which is already 
less combustible than ordinary paint ; 
hut we obtained a much more decisive 
I'esult by preparing a special varnish, 


having as a liasis a metallic salt of 
lin<jleic achl, linoleat<i of lead for pre- 
ference, dissolved in turpentine or 
fjenzine. 

In order to obtain a fireproof paint 
it will be sufficient to grind the follow- 
ing mixture with this varnish : — 

“ Ks. 

Pow'dered asl)estos . .75 

Magnesium ammonium phos- 
phate . . . .75 

Powdered white lead , .100 

The white lead may 1^ replaced by any 
other i>igiueut. As far as the use of 
asbestos is concerned, it is not indis- 
pensable, but it reduces the cost of 
the paint. 

Graining. Grounds. — Ground 
cokmrs are generally applied by the 
painter, ready for the grainer. When 
the grounds are finished to the tint re- 
quired for the woods to be imitated, 
they must be left to get quite dry ; 
the work is then ready for the graining 
operations. 

Colours. — The colours used to give 
; the various effects are as follows : — 

liird's-cyc Mafic and Satin Wood. 

I — White-leail mixed with a little yellow 
> oclire, care being taken not to make 
I the ^ound of too dark a tint, as the 
I varnisli to be afterwards ai>plied will 
still further darken it. AH the colours 
for light grounds must be rubbed quite 
smooth, and be well strained. 

Liyht Mafic. — 2 parts French ochre, 
200 parts wliite-lead. 

Dark Mafic. — 2 parts dark golden 
oclire, 200 parts white-lead. 

Mahoyany. — (1) Orange chrome, 
j Venetian red, and white-1^ mixed in 
I such proiKirtions as will give the desired 
tint. Vermilion, raw and burnt sienna 
are also employed to modify the 
shades. 

(2) 2 parts burnt sienna, 10 parts 
orange chrome, 20 parts white-lead. 

Jtosctoood. — Vermilion, Venetian 
red, a little scarlet lake, and white- 
lead. For ordinary work the scarlet 
lake may be dispensed with. 

A»h . — 1 part French ochre, 100 parts 
white-lead. A very small portion, say 
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^ part, of raw Turkey umber may lie 
added. 

Oak, — Dark. — («) Haw sienna, 
burnt umber, white-lead, and Vene- 
tian red. 

(6) Yellow ochre, Venetian red, and 
white-lead. 

Dark wainscot. — Oxford ochre, 
white-lead and Venetian red ; or 
chrome, yellow ochre, and wliite-lead. 

Light. — Yellow ochre and white- 
lead ; the desired tint is obtaine<l by 
the use of more or less of the yellow 
ochre. 

Walnut. — 2 parts dark Venetian red. 

2 parts drop black, 6 parts dark gohlen , 
ochre, 100 parts white-lead. | 

Cherry. — 2 parts raw sienna, 10 parts , 
burnt sienna, 200 parts white-lead. | 

Styles. — Bird's-eye Maple. — (a) 
Graining colour — equal parts of raw ’ 
sienna and burnt umber mixe^l in ale, ■ 
of two thicknesses. First lay on an 
even coat of the thinner mixture, then 
with a smaller brush put in the darker J 
shades, mottle and soften with a ! 
badger-hair brush. The eye is imi- ; 
tat^ by dabbing the colour whilst { 
still wet with the tops of the fingers. 
When dry, put on the top grain in the ! 
most prominent places, and shade the | 
eyes with a little burnt sienna. Some ' 
grainers use small brushes called , 
maple eye-dotters, instead of the fin- 1 
gers, for forming the eyes. Various | 
forms of brushes are used for the ' 
mottling ; some consist of short camel i 
hair closely set, whilst to give the ; 
wavy appearance hog-hair mottlers are j 
used, with long hairs, against which ' 
the fingers are pressed as the brush is j 
drawn over the work, causing it to 
assume a variety of jdeasing curves. 
The lines to imitate the hcjirt of the 
wood are put in with a small brush, 
and the outer lines {mrallel to the 
heart are formed with the overgrain- 
ing brush. Ovei^praining brushes for 
maple ednsist of a number of small 
sabld brushes mounted at a little dis- 
tance from each other in a frame, and 
resembling ^ comb in its appearance. 

(6) Grind equal parts of raw and 
burat sienna in a mixture of water and 


ale. Coat the work evenly with tliis 
colour, then rub it down with a long 
piece of bufflmthcr, cut straight at the 
etlge and ])ressed closely against the 
work. Proceed for the imitatum of the 
eyes and heart of the wood as before 
directed. 

1 (c) For outside work grind the raw 

I and burnt sienna with a little of the 

I patent driers, and then with lK)iled oil. 
Lay on an even coat, and rub down with 
a piece of buff leather. Soften, and 
when dry put on a top grain of burnt 
umber and raw sienna ground in ale. 

(d) Burnt umber or Vandyke brown 
laid on unevenly, darker in some places 
than in others, after the character of 
the wood ; a coarse sponge does for 
this purpose very well. 

Wlien the colour is disimsed over the 
surface it must l>e softenetl down with 
the badger-hair tool, and the knots put 
in with the end of a hog’s-liair fiteh, 
by holding the handle l>etween the 
thumb and finger, and twisting it 
round ; these knots may be afterwanls 
assisted by a camel-hair pencil. A few 
small veins are frequently found in 
maple ; these may be wiped off with a 
piece of wash-leather. When this is 
dry, the second or ui)per grain may lie 
put on ; some of the first colour diluted 
will do for this second grain. To put 
on this grain, use the flat hog-hair 
brush, arid the hairs cornlieil out to 
straighten or sejiarate them. As soon 
as the grain is put on, tlie softener 
should lie passeil lightly across the 
grain in one direction only ; this will 
make one edge of the grain soft and 
the other sharp, as it occurs in the 
wood. After the second grain is dry 
it may be varnished. 

Harr-wm)d.. — (a) First lay on a coat 
of light grey, of white-lea<l ground in 
lioiled oil, add a little Prussian blue, 
and mix with turpentine. For ground 
colour use the same paint made much 
thinner with turjicntine, laid on as 
soon as the first errat is dry. The 
ground colour must only be applied on 
a small piece at a time, as it must be 
pmned before it dries. For the grain- 
ing use some of the ground colour, to 
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which add a little Prussian hlue, apply 
this with a feather, in long veins. 
Overgrain with the ground colour. 

(6) Mix white-lead and turpentine, 
and add a little Prussian blue, for the 
groundcolour. For the graining colour, i 
Prussian blue and raw sienna ground , 
in ale. When the gi-ound is dry, lay 1 
on a thin coat of the gniining colour 
and soften ; put on a long grain with 
a mottler drawn across the work. 
Soften, and o\ergrain in a pcrpendicu- , 
lar but wavy figure. j 

Mnhwtauij. — (a) Vandyke>)rown and 
a little crimson lake ground in ale laid 
on, allowed to dry and tlien smot)thed, 
forms the ground. Then lay on a 
second thicker coat, soften with a 
l)adger-hair brush, hike out the lights 
wliilst it is wet, and imitate the 
feathery aj »pearance of i ual logany heart. 
Soften, and top gram with N'andyke , 
brown laid on with «in overgraining 
brush of flat hog-hair combe<l into de- 
tached tufts. In softening, l>e careful I 
not to disturb the under colour. ! 

(b) Grind burnt sienna and Vandyke j 
brown in ale, lay on a coat, mottle vdth 
acamel-hair mottler, and soften. When j 
dry, overgrain as alK)ve. i 

Oak in Distemper , — This process is | 
now seldom used, although it stands i 
exposure to the weather, without fad- j 
ing, for a great length of time. For ■ 
colour, dissolve gum arabic in hot i 
water, and make a mixture of it witli 
whiting, raw sienna, and Vandyke j 
brown ground in beer. Colour the 
work evenly, brush it down with a dry j 
dusting brush, comb while the colour j 
remains wet, then let it get quite dry. 
Put in the veins with a small brush 
dipped in clean cold water. After a 
few seconds, run a dry soft duster 
down the work to remove the colour 
from the veins. Then lay on a thin 
coat of Turkey umber ground in beer. 
Put on with an overgraining brush. 
If too much gum is put in the colour, 
it is likely to crack and blister ; whilst 
if there is not sufficient, the veins will 
not be clearly marked by the wiping 
out. 

Oak in Vandyke brown and 
3 


raw sienna for dark oak, or finely- 
ground burnt umber and raw sienna 
for a lighter tint, mixed with equal 
jmrts of turj)entine and linseed-oil. 
A<ld fMitent driers. Lay this colour on 
thinly and evenly with a large brush ; 
it does not dry very rapidly. Care 
must be taken not to lay on too much 
colour, or it is liable tc> have a dirty 
Hp])carance. Stipjde with a dr}’^ dust- 
ing brusli, so }is to distribute the colour 
evenly over the wtjrk. As in real oak 
it is invariably found that one side of 
a slab is coarser than the other, this 
))eculiarity of pattern must he imitated 
in the combing process. Take a cross- 
cut gutta-percha comb, and draw it 
down t)ne side of the panel ; use a 
finer comb to comi)lete it. This opera- 
tion j)roduce8 straight lines of the grain 
from top to bottom. Next take a fine 
steel comb, and go over all the pre- 
vious combing ; in drawing the comb 
down, give it a short, (juick, wavy 
motion, or move it diagonally across 
the first few lines, thus imitating the 
pores of the real wood. Cork combs 
may also be used, and some grainers 
use a coarse steel comb, with a fold of 
thin rag placed over the teeth. By a 
skilful combination of the combs, and 
a tasteful variation in their use, the 
tlifferent kinds of oak may l)e most 
successfully imitated. In graining 
joints of the various portions of apiece 
of work, it must be remembered that 
in thereal wood some of the grmn would 
necessarily have a perpendicular direc- 
tion, and another i»art would run hori- 
zontally, and that one part would 
appear lighter than another, owing to 
the different angles in which it would 
receive the rays of light. After comb- 
ing, the figure or veining must be wiped 
out liefore the colour is dry. Hold 
several thicknesses of fine rag, or a 
piece of clean wash-leather over the 
thumb-nail, wipe down a few veins, 
then move the rag or leather slightly, 
so as to present a clean surface for the 
next wipe. A piece of thin gutta- 
percha, softened in warm water, and 
pressed to the shape of the thumb, 
may he used to preserve the nail, but 
T 
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cannot be relied on to remove the 
colour 80 cleanly as the nail covered 
with rag or leather ; it is useful for 
common work, as it protects the nail 
from injury and wear. After having 
wiped the figures, they must bes tened 
in apj)ejirance by still further wiping 
the grain away from their edges with a 
small roll of clean rag, so as to imitate 
the appearance of the wood, where the 
grain is always darker than the jwirts 
next to it. When the oil colour is 
dry it must Ikj o\ergrHined. 

Oak in Spirit Coinur. — ^I'his is less 
durable than (uik graining in oil, and is 
not therefore so much used for outsit le 
work, but it does nt)t reijuire so long a 
time in its working, as it dries rapidly. 
For the graining colour, rub up wliiting 
in turfientine, a<ltl enough burnt umljcr 
and raw sienna, tlilute with turps, a 
little boiled oil, and gold size. Strain 
carefully, ami it. is ready for use. In 
laying this on, cover only a small pari 
of the work at a time l>eforc combing, 
aa it dries very quickly, and l>e careful 
to spread it evenly and thinly over the 
work. The condjs used are maile of 
steel, horn, or Iciither. After comhing 
the veins and remo\ing any .superfluous 
graining colour from corners or small 
])art 8 of the work, let it stand for a 
short time. The flower of the woo<l 
has next to imitatofl, hy remoNing 
some ix)rtions of the gmining colour 
with a small veining fitch. The sinrit 
graining colour when used for this 
purpose must have a little turi»entiue 
added to it ; apply with the fitch where 
the flow’er is re(iuired, then ruh the 
places quickly with a piece of old flan- 
nel, wliich will remove the graining 
colour and show the light grouml un- 
derneath. The light veins and half- 
lights are also obtained liy similar 
means, either removing the graining 
colour or merely smudging it aade 
over the veins. The overgrainii^ is 
performed in the manner described for 
Mie oak graining in oil. 

Pollard Oak m JHstcniper . — The 
P’otnd is a mixture of vermilion, 
chrome yellow, and wliito-leail, to a 
rich buff. The graining colours are 


1 Vandyke brown, a little raw and burnt 
I sienna and lake, ground in ale. Fill 
{ a large tool, lay on an even coat, and 
I soften with the l»adger-hair hrusli. 

I Take a moistened sponge and dapple 
! round and round in circles, then soften 
lightly, and draw a softener from one 
1 set of circles to the other while w'et, 
i to form a numlierof grains ; finish the 
' knots with a hair pencil. When dry, 
j put the top grain on in a variety of 
' dircctioiiK, then a coat of turjxnitine 
: and gol<l size mixed. When this is 
dry, glaze with Vandyke brown mixed 
, in liecr. 

Pollard Oak in Oil. — Groutid, the 
same as for pollard c«ik in distem|jcr. 
(•raining colours, equal portions of 
Vandyke brown and niw'bienna, ground 
sojBvrutely in iKuleti oil very stiff; mix 
, them together, and thin the wliole 
, with spirit of turpentine. With a 
I large brush lay on a thin (!oat, and, 

; while wet, bike the flat graining brush 
' dipix’d in the colour, and dapple in 
i various directions ; thenilipthe brusli 
. into burnt umW thinned with spirit 
of tur})entine, and form the knots. 
When the colours arc set, dip a flat 
i brush into a thin glaze of burnt umber, 

1 and then put the grain on in a curly 
direction. Have enough oil in the 
I colours to bind them, and finish only 
1 a small jiart of the surface at once, in 
I order to keep it moist. For making 
; the knots a cork should lie held on to 
I a patch of the dark colour, and twisted 
I round between the thumb and finger. 

I'he heart of the W(X)d should be taken 
' out with a graining fitch. 

1 Iloitrwood. — Ground; chromeyellow, 

I vermilion, and wliitc-lead. For the 
I graining colour, grind ivory black 
i and burnt sienna very fine ; mix, and 
lay on ; then soften. When dry, put 
on the top grain in a curly fi^re, with 
a small graining brush well filled wdth 
ivory black. Shade up the knots with 
a camel-liair brush, and finish with bh 
glaze of rose-pink. 

Satin Wood.— (a) Qraming colour. 
Equal parts of raw umber and raw 
sienna, a little whiting and burnt 
I sienna, all ground in ale. Colour 
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evenly and soften ; then mottle and 
feather Kjj.nioaHforinaliogany. Soften, 
and allow to dry ; overgrain with the 
same eolonr. 

(h) (Irind raw sienna and wliiting in 
ale very thin, and colour the surface. 
Soften whilst wet., and take out the 
lights with a mottling brush; when 
dry, overgrain with the same colour 
aj)plied with a ilat hrut>h. 

I'rie. — (Jnmnd, red<lisli yellow. For 
graining colour, grind enual |).irts of 
Van<lyke brown and burnt sienna in 
ale, with a lit tie raw sienna. Lay this 
colour on e\<‘nly when the ground is 
dry, and soften. Cut a piece of cork 
t o a tolerably shary) edge, rub it across 
the work, and soften the sfiine way as 
the grain, as in cm led mapl(‘. When 
dry, ilah the work oier with the grain- 
ing colour on the tips of the tingors to 
form the knots ; shade them under- 
neath with a eaiiiel-liair brush. When 
dry overgrain. 

fJiiAlMNO Ihuj.ER.— This tool con- 
sists of a roller of ^wood or metal 
mounted on a sjnndle, to which are 
attacheil a frame and a hamllc. A- 
rouiid the woinhui roller is a wrapper 
of leather, on wliicli is out or stanijied 
an imitatiiui of the grain of a certiiiu 
woikI. The leather use<lfor the roller 
isof thick hide. The [Mitternissketehed 
on one side, and then the ground is 
cut away to a certain deptli, just as a 
block cutter would do for yirinting. 
In some eases the strij) of leather is 
made fast to the roller, and only just 
covers it ; in other cases tlie leather 
will lie three or four times the circum- 
ference of the roller. The disteiuiier 
graining colour is brushed over the 
work to lie grained, and, w'hile it is 
wet, the roller, which has jireviously 
been dauiyied with a wet chamois 
leather, is jiassed over it, and as the 
roller jiaascs along it takes up the 
colour in yiatches of the exact shape 
of the yiattern on the roller used. This 
ia then softened with the badger-liair 
softener, and overgrained. By a judici- 
ous use of these rollers, using only a jMirt 
of the circumference, and changing the 
direction, the patterns may be obtained 


in great variety. The mottle of satin- 
wood, mahogany, ash, and birch is well 
imitated by these rollers, and also the 
l)eautiful feathers or curls in mahogany 
and satin wood. The mottle of these 
woods has very little variety, so that 
' one or two patterns suffice for all ; and 
this class of woods is peculiarly suitable 
j for imitation by these rollers. To use 
1 the rollers for the imitation of mahog- 
any, satinwofsl, birch, and maple, lay 
the colour, mixed in Ijcer, on tlie sur- 
, face, {MISS the roller oi’cr it whilst it is 
I w'ct, soften, and overgrain with a hog- 
' hair overgminer, previously combed to 
. .sejKirate the hair. The roller should 
• occasionally l)e ymssed twice over the 
, same y)l>u;e, and in some yiarts plain 
, spaces left, so as to prevent a repeti- 
; tioii of the I bitterns. Put in the 
mayde eyes by hand in the usual way. 
Before o\ ergi'aining the graining should 
be colored with a coat of turjientine, 
gold size and a little varnish to bind 
it, so that the colour may not be re- 
moied by the overgraining. For oak, 
lay the colour on as regular as possible, 
i and comb as in ordinary work, a little 
I common Hour piste Ixjing lulded to the 
; wat<;r colour, to enable it to stand the 
comb. Then pass the roller over it, 
ami the Ijjwlger, in the same direction 
' as the coml)ing. Overgrain same as 
mahogany, after the application of the 
mixture of gold size, varnish and tur- 
I pcntiiie. The rollers must l>e kept 
ijuite clean, and free from grease or oil. 
Before commencing work wet fhe rol- 
I lers thoroughly with a sjioiige and 
water, and rub them with a wash- 
leather or dry cloth, so as to remove 
any water remaining on the surface. 
Wliilst using the rollers, have a piece 
of wash-lciither at hand, over which 
they should be fretjuently passed to 
keep them quite clean, and prevent 
the accumulation of colour on their 
surfaces, which would clog up the 
pittern. After use wash them well 
with a brush and water, and let them 
dry gradually ; do not apply heat, as 
that is likely to crack the surface. 

OvKimitAiNiNH.— (rt) This ojieration 
is performed in the same manner 
T 2 
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whether the work has been oil groined 
or spirit groined. In overgroining, 
watercolours are used ; and in order to 
make them adhere to the underlying 
graining, whether in spirit or in oil, it 
is necessary to prepxre the work to 
receive them, otherwise they would 
run oif the surface at once. One 
method is to rub dry jwwdered whit- 
ing quickly over the surface with a 
soft rag, removing superfluous powder 
afterwards, and the groiner can at once 
finish the work. Another plan, which 
is principally used when a large piece 
of work is in hand, is to rub a mixture 
of fuller’s earth and water over the 
graining, and wait until it is perfectly 
dry before commencing to overgrain. 

Grind Vandyke brown, or burnt 
umber, in water, and thin with equal 
proportions of water and l>eer. The 
colour should be a trifle darker tlian the 
undergraining ; a little practice will 
teach the tints that are Ixist suited to 
the various woods to be imitated. The 
colour is applied by a wide hog bi-ush, 
drawn over the work, generally in the 
direction of the veins formed by the 
combing. There are several descrip- ; 
tions of overgraining brushes in use ; ' 
those most generally employed are thin ' 
and flat, with occasional intervals be- ] 
tween the tufts of hair. The knots 
and figures must be lightly touched 
up with the overgrainer, and the whole 
gone over quickly with a Iwdger soften- 
ing brush. The overgraining dries 
quickly, and the varnish may ^ then 
applied, although it is well to wait 
some hours, so as not to run any risk 
of removing the graining colour. 
Sometimes a tolerably strong solution 
of soda with a little burnt sienna is 
used for the figures, applying the mix- 
ture where these are required, and then 
washing over the work with a sponge 
and water. Wherever the soda 
been applied, the graining colour will 
be removed. Go over the whole with 
a Wash made of equal parts of beer 
and w^ter, and then overgraiu, as 
above d^smbed. As a general rule, 
avoid har4i ^^ntrasts between the 
graitdng colour and the ground. 


(6) In the mixing of oil graining 
colour, it is necessary tliat the colour 
should work clean and free. Some- 
times the colour will work stiff and 
dirty, and in this state will not only 
produce dirty work, but will occupy 
thrice the time in rubbing in, com- 
pared with colour jiroperly mixed. Oil 
I graining colour also requires to l)e 
‘ megilped — tliat is, oil colour alone will 
not stand when it is combed ; the 
marks made with the comb will all 
run one into the other, and will thus 
be obliterated. To prevent this run- 
, ning, the colour requires to Ihj meg- 
ilps, so that the comb marks will 
retain the exact form leftl^y the comb. 
Tlus is accomjdished by the use of 
lieeswax, soft soap, hanl soap, lime 
water, wliitiug, and pure water. When 
beeswax is used, the l)eBt means of dis- 
solving it is to cut the wax into thin 
shavings or shreds ; these are put into 
a suitable can half filled with pure 
linseed-oil, into which a red-hot poker 
is plunged, and stirred well. This will 
dissolve the wax thoroughly and mix 
it with the oil. When the wax is all 
dissolved, the vessel should be filled 
vrith either oil or turpentine, which 
further dilutes and mixes the wax, 
and serves also to prevent it from 
congealing, so that it may mix with 
the graining colour thoroughly. This 
should be seen to, or else the wax is 
apt to remain in lumps ; and when the 
j colour is spread uixm the work, for 
I graining, the wax will be 8j)read un- 
j equally, and will not dry in jiarts, so 
> that it is absolutely necessary that the 
i wax should be thoroughly mixed with 
the graining colour to produce good 
work. If soft soap is used, it should 
I first be thoroughly worked up on a 
j palette or a board with either whiting 
j or patent driers ; this breaks up the 
I soap, and amalgamates it with the 
! driers, and it wdl then mix properly 
j with the graining colour. Another 
method is to break up the soft soap in 
water to a thick froth or lather; in 
this state it may be beaten up with 
water and thorouglily mixed witJi tbe 
I oil colour. When the lima water is 
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useil, u)M)ut 211). of nluked lime should . 
be thoroughly mixed in a i)int can full j 
of water, and the lime allowed to 
settle ; a portion of the water may 
then Ik? mlded to the graining colour, i 
and the two well stirred together until 
they are thoroughly amalgamatetl. If 
whiting is used, it should Ik? ground in 
oil, aiul then mixed with the graining 
colour. Dure water will also answ'er 
the jiurpose. The wax is the most 
effectual, but there are some objec- 
tions to its use. ( )n the whole, pure 
w'ater is preferable, for if it is well 
mixed with the oil colour, it megilf'S 
it sufficiently to hcjld the combing until 
it sets ; the \Nater then evapomtes and 
leaves no injurious effe(!t.s lK‘hind, and 
the projection of the grain is less than 
it is if any other medium is used. 

The most useful colours for mixing 
oak-graining colour are raw and burnt 
Turkey umiier, Oxford ochre, Vandyke 
brown, and burnt sienna. The first 
tliree, with the addition of ivory black, 
are all tliat is required for mixing any 
sliade of graining colour. For light 
oak or wainscot graining colour, mix 
Irds linseed-oil with -Jrd turpentine ; 
add a little Oxford ochre and raw 
Turkey umber in sufficient (quantity, 
according to the shatle m|uired and 
amount of stuff* mixed. Terebeneor 
liquid driers should be added, the 
(juantities being regulated, according 
to whether the graining colour is re- I 
quired to be quick or slow drying. A j 
saf e quantity to use, if the liquid drier 
is of the best quality, is alxiut ^ oz. to 
a pint of colour. This will aiuse the 
colour to dry in about 7 or 8 hours, but 
twice the quantity may be used with 
safety if the colour is required to dry 
very quickly. Sugar of lead ground 
in oil may be used as a drier for grain- 
ing colours, but the liquid drier is 
better. After adding the liquid driers, 
beat or stir up together ; add pure 
rain water in the proportion of pint | 
of water to 3 pints of oil and turps ; | 
beat or stir up until the whole is 
thoroughly mix^ together, after which 
strain through a nne strainer or a 
double fold of fine muslin. The 
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colour siiould be thinned until it works 
freely anti lies on well, so that when 
the colour is Ijeing brushed over the 
work to be grainetl, it will lie on evenly, 
and be easily spread, and will lot)k 
clean and of one uniform shade of 
colour. Care and cleanliness of work- 
ing are necessary to the successful 
carrying out t)f this work ; and it is 
essential tlwt the colour, the brushes, 
and all working tools should be clean 
to iMigin with, aiul be kept clean. 

Marbling. — Bhtck and Odd 
Marhh. — (jiround, deep ivory black. 
Put on veins of white-le;id, yellow 
oclire, and burnt and raw sienna, with 
a camel-hair brush. The spaces be- 
tween the veins must Ik? glazed over 
with a tliiii coat of grey or white, 
over which |)a8s a few white veins. 
The veins may also be put on wth 
gold lejif. Anothei’ method is to have 
a yellow' ground, streaked with broad 
ribb<ms of black, in which fine veins 
ai e o}>tained by drawing a sharp piece 
of wood along them whilst wet, so 
as to expose the yellow beneath. 

Black and White Marble . — White 
ground, aiul with dark veins, put on 
with a marbling crayon, and softened 
w'hile the ground is wet. Or, when 
j the ground is drj’, cover it with a thin 
! coat of wliite-leatl, and put the veins 
in w’ith a unnel-hair pencil. Blend 
while wet. 

Bine and Gold Marble. — Ground, a 
light blue ; when dry, take blue with 
a small piece of white-lead and some 
Prussian blue, and deb on in patches, 
leaving portions of the ground to 
show between. Blend together with 
a softener ; next put on wliite veins 
in every direction, leaving large open 
spaces to be filled up with a pale 
i yellow or gold paint. Finish with 
j fine white irregular threads. 

I Bore Marble. — Ground, lead colour, 
j of which it will be necessary to give 
two or three coats. If the work is 
new, let it dry hard, rub it smooth 
with fine glass-paper after each coat, 
and do not rub the paint off the sharp 
edges of the wood. For the marbling, 
take lead colour such as used for the 
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ground, thin it with turpentine, and 
rub a light coat over a small part of 
the work ; then with a whitish colour 
form the small specks or fossil remains. 
Proceed, piece by piece, till the wliole 
surface is covered, l)eing careful to 
paint but a small part of the ground 
at once, so that the colours may have 
sufficient time to blend togetlier while 
wet, otherwise the work will ajjpear 
harsh. Then with a small sa.sli tool, 
put in faint, broad veins of tlie thin 
ground colour, and nuniert)us very fine 
veins over the wdiole surface of the 
work, crossing each other in every 
direction. Then make the colour a 
little lighter, by adibng while-lead, 
and with a feather pass over the broiwl 
veins in the same direction, forming 
streams of threauls. AVitli thin white, 
and with a C4imel-hair jiencil go partly 
over the same vein with short thick 
touches, following ^vith a fine striping 
pencil. When the work is hard, it 
should be .smoothed with very fine 
glass'iMiper before being varnished. 
The first layer of veins should lie very 
faint, so as to lie scarcely perceptible ; 
for, as the lighter shades are put on, 
the former veins u'ill apjiear sunk from 
the surface of the work, which will 
give a good effect where tlie work is 
exposed to close insjxjctiou. 

Granite. — (a) Grey ground, with 
white and black si»otH. 

(J}) Venetian r&l and wliite for the 
ground, with \frliite, black, and ^er- 
milion spots. 

The spots are put on in several 
ways ; a sponge may lie charged with 
the marbling colour and dubbed on the 
work, or a common brush may Ije 
struck against a stick held a little 
distance from the work, so as to tlirow 
off blots and spots of colour. 

Italiom Marlilc. — Ground, a light 
buff. For marbling, mix stiff in Iwiled 
oil white-lead, Oxford ochre, and a 
little vermilion ; grind burnt sienna 
very'ffiie in boiled oil, and put it into 
another vessel ; mixpure white stiff in 
oil, and keep this also separate. Thin 
these colours with turfxjntine, and 
have a brush for each. Take the buff 


j brush moderately full of cohnir, and 
! dab it on in patclie.s, varying as mucli 
j as possible ; take another brush and 
1 fill in tlie s]Kice.>< l>etw'ceu w^th sienna, 
j V'ith a softener blend the eilges to- 
' get her, making them as softas possible. 
Draw a fgw' tliiii white veins o\er the 
work w'ith a hair ])encil, run in a few 
thin line.s of sienna, and soften. 

, Jasjur. — Mix the ground the same 

j as for mahogany, with red-lo;ul, Vene- 
I tian red, and a little clirome yellow', 
thinneil with equal yiarts of oil and 
turpentine ; lake or \eriiulioii maybe 
substituted for the Venetian red, if a 
I brilliant tint is de.sired. AVhilst the 
I ground is wet, dab on some spots of 
[ white, soften with a .softening hi ush, 

' and other colours may lie a]j))licd in 
i the same manner. When dry, put 
I on the veins w'ith a camel-hair hinisli. 

I Porphyry. — (a) Ground, purple- 
brown and ro.se-piuk. Grind vermilion 
I and white-lead sejuinitely in tur|)entiiiG, 
and add a little gold size to each colour 
to liitid it. More tur|>entiue must he 
iwlded liefore the colour is applied. 
When the ground is dry, fill a large 
brush with vermilion, 8(|ueeze out 
iiearl}' all tlie colour )>y scraping the 
I hru.sli on the e<lge of the palette knife ; 
I hold a rixl in the left hand, strike tlio 
I handle of the hru.sh against it, so as to 
j throw small rtsl spits on to the work 
I till the surface is covered. Wake the 
I colour lighter by adding white-lead, 

! and use as liefore. Then witli clear 
j thin wliite tlirow on very fine spits, 
j and wiien dry put in a few white veins 
I across the woi k. I’liis marble may lie 
imitated in <listeni|)er in precisely the 
same manner as in oil. 

(fi) The ground is Venetian red, with 
a little vermilion and white. For 
marbling, add a little more white to 
the grouinl colour, and sprinkle over 
j the first coat. Wlieii dr}', repeat the 
I splashing with a mixture of Venetian 
red and vermilion, and then with white 
in very fine spits. Form opaque wliit® 

J veins across the work, and transparent 
I tlireads in various directions. Thii 
must lie done when the work is dry 
and hard, witli a sable pencil, and thi 
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threads drawn with a feather. P\>r 
each separate colour use a different 
brush. 

Marhh . — («) Ground, Ox- 
ford ochre and wlute-lead. Use burnt 
and niw sienna, white, black, and a 
little lake, for marbling. Tliese colours 
should Ik:* laid on as a tmns{mrcnt glaze, 
and maiked and soltenecl while wet. 
^riie colt.urs should be ]>roperly soft- 
ened with a Ittidger bru.sli. 

(Jj) Ground, raw sienna or yellow 
ochre. When dry, mix raw .sienna with 
wliite-lead, ha\e re.jnly als<» .some white 
paint, j)Ut in broad transjhirent tints <»f 
white and yellow, and while wet blend 
them together with a .softener. Mix 
Venetian red and a little black, and put 
in some broad \eins in tlie same direc- 
tion as tlu' {Nitcliy tints run ; for the 
darker veins takea mixture of Venetian 
red, lake, aixl black, aiul draw them 
o\ei the first la\er <ti \ein.s with a 
feathei. in fine threads, running to a 
centre, and in trans|wucnt \eins in dif- 
fen-nt directions. .Mix some Pi’ussian 
blu<‘ ami lake, and put in the ilarke.st 
and hnest M'iiis over tho.se liefore laid 
on. Put in a few touches of Imrnt 
sienna U-tween the tine veins, which 
are form(*<l into small masses. All 
the cidoui's should be grouiul in spirit 
of turfxsntine, ami mixeil with suffi- 
cient gold .size to biml them. 

Verdv A . — If the work is new, 
lay on a coat of dark lead oil colour. 
When dry, smooth with glass- jiajter, 
and lay on acoat of black paint. When 
the ground is dry, mix some white-lead 
with water ami a little la'cr. Ijiy this 
on in large streaks. Fill uptliespju'es 
left with veins of lamjiblack, finely 
ground in l)eer, thus covering the whole 
surface of the work. While still wet, 
soften with a luulger-hair brush, so as 
to cause the veins to run into one 
another. ( )n the darkest pirts of the 
Work lay dabs of white, e^arelessly ap- 
plied, to imitate fossils, and dab over 
the light parts of the work with the 
black colour for the same purpose. 
With a thin flat graining brush, or 
a feather, dipped in the white, form 
small veins over the black ; a few ilark 


blue wavy veins may also he put on. 
When dry, glaze with a thin coat of 
raw sienna and I’russian blue, ground 
ill spirit of turpentine and mixed in 
copal varnish. A little emerald green 
ad<led here and there heightens the 
effect. 

Verdf Antiqiie, Orirntal , — Ijay on a 
ground of black in oil , Mix white-lead 
in oil, thinneil with turfientine for the 
graining colour. Lay this on in broad 
transjuirent vein.sof irregular depth of 
colour, and whilst wet da)> it *)\er with 
a piece of wasli-leather in different 
parts to imitate fossils ; llien vvitli a 
small piece of cork, twiskxl round on 
the work between the finger and thumb, 

' produce a number of little sjjiral iigurcs 
, of various sizes and sliapes. Cut 
notche.s ou the top of a feather, dip it 
ill the white, and jkiss it over the black 
I ground in zigzag and fantastic veins, 
with occasional sharp angles. Let all 
the work get <|uite dry, iiml then glaze 
with gi-een. in somojiart.^with Prussian 
blue, in olbersvvith raw sienna, leaving 
some portions untouched. When dry, 
wash with l»eor, dip a feather into the 
wliiting grouml, and draw tine veins. 
To tinish, give a coat of glaze, made of 
a little Pru.s.siaii blue and raw sienna, 
mixed in ccjual pirts of boiled oil and 
turjieiitine, leaving some of the wliite 
veins unglazetl. 

Mixing Oil Colours for Tints. 

I — Br'vjht JiliK '. — 2 pvrts cobalt blue, 
10 pxrts zinc- white. 

I Dap IHm — 2 }«irts Prussian blue, 

' .‘>0 parts white-lo4id. 
j Bhu (jrass . — 2 jiarts Pru-ssian blue, 

1 pai'ts Paris green, 14 parts white- 
leiul. 

French Blue . — 10 parts cobalt, 4 parts 
ziuc-wliite. 

Green Blue . — 6 parts ultramarine 
j blue, 10 pirts lemon clirome, 200 parts 
white-lead. 

Jtnzy Blue.— 2 parts burnt sienna, 
30 fjarts ultramarine blue, 100 parts 
white-lead. 

Mineral Blue . — 1 part red madder 
lake, 2 parts colialt blue, 3 parts vvliite- 
leatl, axld a little ivory ordroi> black to 
get most suitable shade. 
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Azure Blue. — 2 parts ultramarine 
blue, 100 parts white-lead. 

Blue Grey. — 6 parts Prussian blue, j 
2 parts lampblack, 200 pirts white- 
lead. 

Roxjai Blue. — 1 part Prussian blue, 

9 parts ultramarine. AVliite-lead or ' 
zinc-white may be added to lighten 
this as required. 

Brilliant Green. — 2 parts light i 
chrome green, 18 parts emerald green. 

Bronze Green, dark. — 2 puts dark 
orange chrome, 4 parts clirome yellow, 
30 parts drop black. 

Bronze Greai, medium. — 10 parts 
chrome yellow, 6 parts burnt tm*key 
umber, 2 parts lampblack. 

Bnmze Green, liy/it. — 4 fjarts chrome 
yellow, 12 parts raw turkey uml)er. 

Bottle Green. — 10 parts medium 
chrome green, 2 parts drop black. 

Evier^d Green. — Is used as onlin- 
arily prepared and sold. 

Pern Green. — 10 pirts lemon chrome, 

2 parts light chrome green, 2 fwrts 
drop black. 

Foliage Green. — 6 parts medium 
chrome green, 1 part di’op bbick. 

Olive Green. — 11 pvrts light golden ' 
ochre, 2 parts drop black. ' 

Another Olive. — 18 parts French 
ochre, 2 parts raw umber. 

Amber Yellow. — 0 jiarts burnt sienna, 
14 parts burnt umlier, 20 parts chrome , 
yellow. 

Camary Yellotc. — 4 parts ptermanent 
yellow, 2 parts lemon chrome, 10 parts 
white-lea<l. 

Golden Yelloxc. — 20 parts lemon 
chrome, 6 parts oi-ange chrome, 10 
parts white-lead. 

Brinatone Yellow. — 2 fiarts lemon 
chrome, 2 parts permanent yellow, 0 
parts white-lead. 

Golden Oromye. — 1 part of light gol- 
den ochre, and 1 part drj' orange colour. 

Golden Ovhre. — 2 parts chrome yel- 
low, and 30 parts French yellow ochre. 

Bark Golden Ochre. — 20 jjarts Ox- 
ford ochre, 2 parts orange chrome. 

Golden Ru«Mt. — 2 parts light Vene- 
tian red, 10 parts lemon chrome, 

Turh-^ Red. — Venetian red and red 
oxide. 


Tuscan Red. — 18 parts Indian red, 

2 parts rose pink. 

Brilliant Tuscan Red. — 8 parts 
Indian red, 2 parts red madder 
lake. 

Oriental Red. — 4 parts Indian red, 

2 parts white- lead. 

Flesh Colour. — 2 parts deep vermi- 
lion, 40 parts French ochre. 

Cherry lied. — 1 part vermilion, 1 
part carmine. 

Citron. — t) Jiarts chrome yellow, 4 
parts raw uml)er. 

Another Citron. — 4 parts French 
chrome, 2 jiiirts burnt sienna, 12 parts 
burnt Turkey uml)er. 

Foliage Broxen. — 1 part orange 
clirome, 1 jKW’t \'antlyke brown. 

Jnd ian Brown. — 1 part F rencli ochre, 

’ 1 part lam})black, 1 part light Indian 
I red. 

i Ma roon, I xgh ^ • 1 0 parts dark Vene- 

tian red, 1 jKirt drop black. 

Maroon, dark. — 20 parts dark Indian 
red, 1 jiart lampblack. 

Orange Hx'onm. — 1 part orange 
chrome, 1 part burnt sienna. 

.‘'VW Broxen. — 4 parts light golden 
ochre, 2 parts burnt sienna, 20 jxirts 
burnt umber. 

Enuff Brown. — 1 jxirt golden oclu*e, 

1 jiart burnt umlter. 

Terra Cotta. — 2 piirts burnt sienna, 
4 parts white-lea<I. 

A nother Terra <_ 'ottn. — 4 parts French 
ochre, 2 pirts Venetian r^. 

Roman Och re. — 2 pirts burnt sienna, 

2 parts burnt umlier, .'>0 {larts French 
; ochre. 

; Purple, — 2 pirts ultraiiiariuo blue, 

; 4 parts rose pink. 

Videt. — 0 pirts ultramarine blue, 
4 parts rose lake, 2 j)arts ivory' black, 
i Pvrjle yy/vuni.— 2 Jiarts ultramarine 
blue, 2 fiarts lampblack, 10 jiarts Indian 
re<l. 

' Purple Black. — 2 jmrts rose pink, 6 
parts lampblack. 

I Bine Black. — 20 jmrts lampblack, 2 
parts Prussian blue. 

Doxr. — ITtniniarijieblue, Indian red, 
lampblack, white-lead. 

pearl . — l\niite-lead with a little 
i best lake or blue. 
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LirfhtPine. — Umber, spruce ochre, 
yellow ochre, white-letwl. 

Claret. — Venetian red and black. 
Sto 7 i €. — 4 parts burnt uml>er, 8 parts 
medium chrome, 20 parts white-lead. 

Broton Stone . — 2 jjarts burnt sienna, 

4 parts dark golden oclue, 36 parts 
burnt umber. 

Salmon. — Venetian red and white- 
lead. i 

Winr-Colour. — Vermilion, (larminc, 
ultramarine, and a little iM>ry black. 

Llln/:. — Vermilion, ultramarine, , 
white-lead. 

Buff. — Yellow ochre and white-lead, 
a little Venetian retl may Ik- added. 

Plum. — Carmine, ultramarine blue, 
white-lefid, ivory black. For various 
sluwles, omit the black and increase the 
white-lead. 

Leathn'. — French yellow, burnt um- 
ber and Venetian red. 

Fav'n.— Stone ochre, vermilion, and 
whitedead. 

Lavender. — Carmine, ultramarine 
blue, i\'ory black, wliite-lojid. 

SlaU . — Haw umbtT, ultramarine 
blue, lampblack, and white-leml. 

Gold Size. For (uldhuj . — 1 gal. 
of linseed-oil, 4 lb. gum copal, Innled j 
together until they “string.” Then j 
add 3 gal. of boiling oil. When cool ' 
enough mhi turfientine to the required | 
consistence. This doe.s not dry so i 
quickly as japanners' gold size. ^ ' 

Jo]ianncr.*{' Cold- Size. — 2 gal. Innled 
linseed -oil, 17 lb. gum kowrie, 3 lb. 
litharge, 3 gal. turpentine. Proceed 
as with the foregoing recipe. 

Brunswick Black.— A quality 
suited for cheap work is made of 20 lb. 
common a,sphaltuni, 20 lb. black pitch 
(known as bone pitch), 2^ lb. of lamp- 
black, 5 gal. boiled linseed-oil, 2| lb. 
litharge, 2^ lb. black oxide of man- 
ganese, and 15 gal. turpentine. 

A better quality is maile up of 40 lb. 
asphaltum, 5 gal. Isnled linseed-oil, 
lb. litliarge, 2J lb. black oxide of 
manganese, and 20 gal. of turpen- 
tine. 

Another fair quality consists of 14 
lb. asphaltum, 14 lb. pitch, 4 gal. 
boiled linseed-oil, 6 lb. litliarge, 5 lb. 


red-leatl, and sufficient turjieiitme to 
thin it. 

The process is to melt the asphaltum 
and pitch in an iron pot, letting it 
boil several hours, stirring occasionally, 
to ensure all moisture being driven out 
(this is essential for l)est results). 
The oil is then added and the dry in- 
gredients sprinked in griulually. The 
boiling is continued for an hour or two 
longer and then the pot is removed 
from the fire and allowed to cool. 
When it is about 250® to 220® stir in 
the turpentine. It is not safe to do 
tliis when it is much hotter, nor any- 
where near the fire. 

Berlin Black.— J cwt. asphaltum, 

I gal. boiled linseed-oil, 7 gal. turpen- 
tine. Proceed as last. Tliis is a good 
quality black. The addition of tere- 
bene, in s<ime quantity as the oil, 
makes what is known as Black Japan. 

Carriage Painting — The fol- 
' lowing is the 8ul)stance of an address 
delivered by McKeon, secretary and 
treasurer of the Master Car-Painters’ 
Association, of the United States : A 
first-class railway coach costs, when 
complete, about 1200/. To protect this 
work, the painter expends 60/. to 120/. 
The latter figure will make a first-class 
job. The car has been completed in 
the wood-shop, and is turned over to 
the painter, who is responsible for the 
finish. He is exjiected to smooth over 
all rough places or defects in the wood, 
which requires both patience and skill 
to make the work look well. Twelve 
weeks should l>e the time allowed to 
j paint a car, and it cannot be done in 
avny less time, to make a good job that 
will l)e a credit to the painter and all 
other parties interested in the con- 
struction and finish of the car. Too 
much painting is done in a hurry ; 
i proper time is not given the work to 
i dry or become thorouglily hardened 
i before it is run out of the shop, and 
, consequently it does not always give 
j the satisfaction it should ; nor can it 
j expected that hurried work will be 
so lasting or durable as that which has 
j the necessary time given to finish it. 

I Priming Paint.— The priming coat 
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of piint on a car is of as much import- 
ance ae any succeeding one, andpei lmps 
more. Good work is ruined in the 
priming by little or no attention lieing 
given by the painter to the mixing and 
application of the first coat. The foun- 
dation is the support, and on that rests 
success or failure. The priming should 
be made of the proper material, mixed 
with care from good lead and p)o<l | 
oil, and not picked up from old piint.s, I 
which have been standing mixed, and I 
must necessarily be fat and gummy, ; 
for such are unfit for use on a good job, : 
and Avill have a decided tendency to 
spoil the whole work. Special care 
should be exercised, both in mixing 
and applying the priming, audit shouhl 
be put on very light, so that it may 
penetrate well into the wood. Too 
much oU is worse than not enough. 
Good ground lead is by far the Ijest 
material for the under-coats on a car. 
Two coats should be given to the car . 
before it is puttied, as it is best to fill i 
well with piint the nail holes and plugs, '■ 
as well as defects in the wood, so j 
that moisture may not secure a lo<ig- i 
ment, which otherwise will cause the - 
putty to swell, although sometimes ; 
unseasoned lumber will swell the putty ; ' 
and as it shrinks, the nail remains , 
stationary, and of course the putty ' 
must give way. 

In mixing putty, which may be a 
small matter with some, take care to 
so prepare it that it will dry perfectly 
hard in 18 hours. Use ground lead 
and japan, stiflfening up with dry lea<l, 
and whatever colouring you may re- 
quire in it to match your priming 
(mts. 

The next coats, after the work is well 
puttied, should be made to dry flat and 
hard. Two coats should be applied, 
and, for all ordinary jobs or cheap 
work, sandpapering is all that is neces- 
sary for each coat ; but when a good 
surface is required, I would recommend 
oiw coast to be put on heavy enough to 
fill the grain ; and before being set, 
scrape with a steel scraper. The 
. plain surface is all that requires coating 
and scraping with the heavy mixture. 


For this coat, which is called filling, use 
one half ground lead and any good 
mineral which exjierience lias shown 
can he relied on. This scraping of the 
panel work ■will fill the wood equal to 
two coats of rougli-stuflf, and saves a 
great amount of labour over the old 
process, when so much rubbing with 
lump pumice was done. Sandfiaper 
when the filling is tliorouglily liard, 
and apply another coat of paint of 
ordinary thickness, when, after another 
sandfiapering, you have a good surface 
for your colour. 

Kough-coatiiig on cars has gone al- 
most out of use, and few shops are now 
using it to any extent. My experience 
I is that jjaint hiis less tendency to crack 
i where rough-stutf is left off. I do not 
; claim that the filling was the principal 
j cause of the cracking, if it was properly 
I mixe<l ; but I believe the water 
used in rubbing down a car with the 
lump pumice injures the jximt, as it 
will peuetrate in some places, j^articu- 
larly around the moulding plugs. 

Fhiishinff Cohmr . — The ciir being 
ready for the fiiiisliing colour, this 
should l>e mixe<l with the same pro- 
pt)rtiou of drier as the prenous coat, or 
just sufficient to liave it dry in alxiut 
the same time. A great error with 
many car-piiinters is using a large por- 
tion of oil in the under-coats, and then 
but little, if any, in the finisliing coats : 
this lias a decided tendency to crack, 
* the under-c<jjits being more elastic. 
Always aim to have colour dry in al>out 
the same time, after you have ilone 
your priming ; by tliis plan you secure 
wliat all j)aiuters should lalK)ur to ac- 
oomplisb — namely, little liability t( 
crack. Work will of course craol 
sometimes, after being out a few 
months, or when it has repcate<l coat- 
ings of varnish ; and using a quid 
rubbing-varnish on work will cause i1 
i to give way in fine checks quicker thai 
anything else. Many of the vamishei 
used are the cause of the paint crack 
ing, and no j)aiiiter has been wholly 
exempt from tliis trouble. 

Cmme of Cracking. — The most com 
muu cause of craclwig is {)oor japan 
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which IK the worst enemy that thecar- 
jwiinter has to contend with. The 
greater j)art of the japsin is too elastic, 
and will dry with a tack, andthejajMin 
gold size has gonenilly tlic sjime fault, 
although the English g<)]d size is gene- 
rally of good (juality ; hut its high 
price is an ohjeclion to its use. A little 
more care iii the manufacture of japiiiB 
w’ould give a l)ettor drier, and few 
would object to th(‘ a<lditional cost. 
Ja|Kin fre(j|uently curdles in the ]taint ; 
it will not mix with it, hut gathers in 
small gummy jvirticles on the top. 
Work piinled with such material can- 
not do otherwiM' than crack and scale, 
and the remedy lies only in getting a 
good pure article of turj>entme ja])i«i. 

In regard to using ground leiul, car- 
jwinters dill'er, as some prefer to grind 
their own in the sh<*p. 1 use the manu- 
facturf‘d lead, and my reasons for doing 
so are that it is generally liner than 
any shop cun grind it with present 
facilities, and it has age after grinding, 
which impro\es its (juality. You am 
also get a jiurer lead ami one with more 
Ixxly tluin you can hy gtimling in the 
shof), which is a fact that 1 think most 
painters must admit. I have tested it 
very fully, and am convinced on this 
point. 

Mixing the Paint a . — Permit me to 
make a few suggestions here in regard 
to the mixing of fwut, wliich may not 
fully agree with others’ views. There 
is just as much piint that cracks hy 
putting it on too flat as ]>y using tc»o 
much oil. Some |»aintcrs mix their 
finishing colour so that it is inijmssible 
to get over a panel of onUnary size 
before it is set under the brush, and 
conseijueiitly the colour will rough up. 
Colour should lie mixed up so tluit it 
will not flat down for some time after 
lea^ing it, and then you have got stinie 
Bubstance tliat will not. absorb the 
varnish ae fast as it is ui»j>lietl to the 
surface. This (juick drying of c«>lour is 
not always caused by want of oil in it, 
but because there is too much jajMin, 
and a less quantity of the latter will do 
better work, and make a smoother 
finish. Give your colour 48 hours to 


dry Ixjtween coats; always give thet 
time, unlesB it is a hurried job,*ai.d 
experience has fully demonstrated that 
it is poor economy to hurry work out 
of the shop before it is proparly 
finished. 

Oils, J)r'icr8, a'nd Cofmirn . — In car- 
piinting, both raw' and lH)ilcd cils are 
' used, and good work may he done with 
I either, but I recommend oil tlut is but 
I slightly boiled, in preference to either 
the raw or the Unled. J^fter it is 
lK)ilcd, if it is done in the sliop, let it 
stand 24 hours to settle, tlu n strain off 
airefully ; tliis takes out all the im- 
purities and fatty matter rom the oil, 
and it will dry muchl>etter, nor will it 
have that ta.ck after dn ing that you 
find with common boiled oil. Use the 
proper quantity of driei in mixing your 
paint, and a good reliihle job will be 
the result. In car-printing, never use 
|)i-ejiared colours wh.ch are ground in 
, oil. as nine-tenths ( f such colours are 
ground in a very inferior oil, and they 
may have l>een put up for a great 
length of time, in which case they 
iMM'ome fatty, and will invariably crack. 
These canned c< lours do not improve 
j with age, as lead and varnish do. 
j Finishing color rs should all be ground 
: in the shop, unless special arrange- 
; meiits can U* made with manufacturers 
; to ]>n'pare th .an ; and the coloiu’ should 
1 Ik.' fresh, not over 6 or 8 days old after 
j Iteing mixod and open to the air. 
j Enough may prepared at a time to 
I complete the coating a job ; but 
j when co’our stonds over a week, it is 
! not tit !■ t ns<‘ on first-class work, as it 
' become 4 lifeless and lias lost that free 
' workijig which ave find in freshly mixed 
■ colours. tSuch colour may, however, be 
I used upon a cheap class of work, or on 
; trucks, steps, etc. , so that nothing need 
i lie wasted in the shop. 

I Vnrnishiwj.— Throe coats of varnish 

I over the colour are necessary on a first- 
cl 188 coach. The first coat should be 
a hard drying varnish put on the flat 
colour ; the quick rubbing that some 
use I w'ould not recommend, but one 
that will dry in 6 days (in good drying 
weather) eufficiently liai’d to rub, is the 
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beat for durability. After striping and your varnish, (Jf course we cannot 
ornamenting the car, and when tho- always <lo varnishing tt) our jierfect 
roughly washed, give a coat of medium satisfaction, especially when t here are 
drying varnish. Let this stand 8 days ; 25 or 30 men at work in an ojwn shop, 
then rub lightly with curled hair or and 6 or 8 cars are being painted, when 
fine pumice, and apply the finisliing more or less dirt and dust are sure to 
coat, which is “ wearing bodj' this | get on tho work, 
will dry hard in about 10 days, after | A suggestion might here be made to 
which the car may be run out of the ; railroatl managers, which is that no 
shop. It should then be washed with ' paint-shop is complete where the entire 
cold water and a soft brush, anti is * process of painting and finishing a car 
ready for the road. In varnishing, is to Ite done in one o])en Bht)p. A 
many will apjdy the varnish as heavy paint-shop should be raatle to shut off 
as they can possibly make it lie, when, in sections l)y sliding doors, one part of 
as a consequence, it flows over and runs the shop Injing used exclusively for 
or sags down in ridges, and of course striping and varnishing, 
does not harden properly : this also ; Importance of Wn^tfunf/ Vehicles . — 
leaves a substance for the weather to , In regard to the care of a car after it 
act on. It is better to get just enough ^ lias left the shop more attention should 
on at a coat to make a goo<l even \ l)e given to this than is done on many 
coating wliich will flow out 8m<H)th, rotwls. The mr should not be allowed 
and tWs will dry hard, and will cer- to run until it is i»ast remedy, and the 
twnly wear better tlian the coat tliat is ^ <lirt and smoke Isjcome imbedded in 
piled on heavily. J the vaniish, actually forming a part of 

Varnishing, we claim, can he over- | the coating, so that when you under- 
done, some painters’ opinions to the take to clean the car you must use soda 
contmry. We have heai^ of tliose who or soap strong enough to cut the var- 
put gal, on the body of a fifty-foot nish l)eforc yt)u succeed in removing 
oar at one application, and we liave ! the dirt. Cars should be waahe<i well 
also listened to the declaration, mfule with a brush and water at the end of 
by a memljer of the craft, tliat he put every trip. This only wdll obviate the 
2 gal. on the body of a locomotive tank, difficulty, and these repeated Avasliings 
Such things are perhaps possible, and ’ will liarden the varnish as well as in- 
may have been done ; but if so, we , crease its lustre. We know that, in 
know that the work never stood as well washing a car, where soap is retiuired 
as it would if done with one-half the to remove the dirt and smoke, it is 
quantity to a coat. In vamisliinga car, , almost impossible to get the smoke 
care should be taken to have the surface , washed off clean ; and if it is not<iuite 
clean ; water never injures jiaint where im|>o8Hible, the hot sun and min vrill 
it is used for wasliing ; and a proper ; act on the varnish and very soon de- 
attention to cleanliness in this respect, stroy it. 

and in the care of brushes used for var- i Re-mmuhing. — Cars should be 
pishing , will ensure a good-looking job. ' taken in and re- varnished at least once 
Perhaps your shop Unities for doing i in 12 months ; and if done once in 8 
work are none of the best, but do the ' months, it is better for them, and 
best you can with what you have, they will require only one coat ; but 
Select, if possible, a still, (bry day for where they run a year, they will gene- 
varnishing, especially for the finishing rally need two coats. Those varnished 
coat. ,Kjeep your shop at an even tern- during the hot months will not stund 
perature; avoid cold d^ughts on the car as well as if done at any other time. 
fromdoOrsand windows; wet the floor Painting dune in extremely cold 
only just suffideiit to lay the dust, for weather, or in a cold shop, is more 
if too the dampness arising will liable to crack than if deme in warm 
have‘s tendency to destroy the lustre of weather. 
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Hoxo to Dry Paint . — Paint dried in ! 
the shop, where there is a draught of 1 
dry air j Hissing tlirough, will stand j 
VKjtter than that dried by artificial heat ; j 
and you will find, by giving it your j 
attention, tliat work which has failed ! 
to stand, and which cracked or sailed, , 
was invariably {)ainted in the winter ■ 
saison or in damp, cold weather. I 
have i>aid some attention to this , 
matter, and know the result. 

Cement Paint for Carton- 
pierre. — rom|)osedof 2 pirts washed 
graphite, 2 red-lead, 1 1) freshly-prejiared 
cement, U> iHiriuin sulphate, 4 lead jiro- 
tosidc, 2 aleoholised white litharge. 
The jiaint must l>e put on as soon as the 
roofing is securely fastened, choosing 
the dry season and a sunny day. Care 
must Ihj taken to put it on well over ■ 
the joints ; it is recommended that an 
extra coating should 1 k 3 gi\en to the 
fKirtions that overlap each other, so as 
t(t render them watertight. As a rule, 
two coats are put on. The first, 
wliilst still wet, is covered with an 
even layer of fine dry sand sf)rinkled 
o\or it llirough a sieve. This is done 
bit by bit, as the roof is jiainted, so as 
to prevent the workmen stepping on 
the wet paint. The second coat is put 
on about a week later, the sand which 
has not stuck fast lieing first swept 
off. The second coat is not sanded. 
It is merely intended to combine with 
the under-cwit and form a durable 
waterproof surface, wliich will prevent 
the evaporation of the tar -oil, the 
usual cause of the failure of carton- 
pierre roofing, and present a good ap- 
pearance as well. (Mack.) 

Enamel Painting. — (a) For 
fancy woodwork, such as bric-k-brac, ' 
also for interior decorative work the ' 
enamel made of cojial vaniish, gold 
size and turpentine gives much the 
best results. This will give a per- 
manently hard and glossy surface. 
The j)alest varnish, which is the most 
expensive, need not be used for dark 
or dull colours. It is important to 
rememl)er that most enamel paints 
luive no gtKKl covering qualities of 
themselves. The article or surface 


must be given one or two coats of or- 
dinary oil ymint and be well rubbed 
down with sand-paper or pumice-stone. 
The enamel paint must be considered 
more as a coloured varnish. 

In dealing with new work, such as 
doors and skirtings, which are usually 
done in white, the woodwork is first 
sandpapered, knotted, and stopped 
with white-lead putty, then given two 
coats of white-lead mixed to a working 
consistence with equal parts of raw 
linseed-oil and turpentine and a little 
patent driers. Each coat should be 
thoroughly rubbed down or flatted, in 
order to remove any inequalities, until 
the work assumes a solid appearance. 
The work is then given a coat of zinc- 
wliite mixed with 2 parts of pale boiled 
oil and 1 jMirt turpentine, with a little 
{latent driers, allowing gootl time to 
liardeu. Rub lightly over with No. 0 
8{iiidpi{)er, dust well, and apply a coat 
of finishing white enamel. The finish 
depends very much on the pre|)aratiou 
of the ground. For some classes of 
decoration, six or eight coats are given 
liefore the enamel is applied, the first 
coat of enamel lieing sometimes flatted 
the second being the finishing coat. 

Kmmdlhuj Furniture . — In dealing 
with furniture, to get good results, 
considerable {latience and care are ne- 
cessary. The work will not stand any 
huny, hut must go through its regular 
course and liave pro{)er time to harden 
between each coat and process, and 
the rubbing down must be done pa- 
tiently and gently. Heavy pressure 
will defeat the desiral end. There 
are several kinds of fillers on the 
market, most of them being of a d^k 
colour, and not suitable for white 
work, on account of so many coats of 
{laint being reijuired. It is always 
; best to fill up with the same tint of 
colour you intend to finish with, then 
it can be rubbed down without becom- 
ing shady. The tools and material re- 
quired ore as follows : Several daubers 
made of cotton wool and covered with 
silk or linen — silk preferred several 
flat woollen blocks of various sizes and 
forms, made suitable for getting into 
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the corners and rubbing down the i 
mouldings. These must l>e covered I 
with pieces of felt, half an inch thick, j 
and then with silk upon the side in- j 
tended for use ; a good clo.se Turkish i 
sponge and some chamois skin. Next j 
some best wliite-lead ground in oil, a ; 
good clean, hard drying varnish, such ' 
a.s coj)al ; some wliite enamel varnish, ! 
some lump pumice-stone free from j 
grit and hartl jiarticles, some pumice- 
powder medium fine, some putty- j 
powder and rotten-stone. To make ; 
these instructions etihily understotHl, ' 
we will take a fiat |m,nel of w«km 1 to t 
work upon, the wood lieiug new. (live i 
it two coats of onlinary wliite oil piint, j 
or a coat of glue and whiting, mixed | 
to the consistence of j)aint, laid on 
smoothly with the sponge or a brush, • 
the way of the grain. Allow it to i 
thoroughly harden. Now mix some | 
white-leatl witli sufficient varnish to ■ 
bind it, thin down to the projier con- 
sistence with turpentine. Give the 
panel four or five coats of this, allow- 
ing each coat to thoroughly dry before 
applying the next. Wlien the same 
is thoroughly hardened, imb down with 
the lump-pumice an<l water, taking off 
the rough parts ; next use the felt and 
pumice-powder, working in a circular 
manner. Do not press hard. Do it 
gently, as it will go into hollows. | 
Great care must be taken to get it to 
a level surface, without scratches. 
Should it get scratched or uneven, 
give it one or two more coat.s, laying 
them on as evenly and smo«>thly jih 
possible ; then rub down again. When 
properly done it will lie perfectly 
smooth, level, and free from scratches. 

It is now ready to liave the finishing ! 
coats. Take some tube flake- wliite 
mixed in oil, and tliin to the consist- 
ency of cream with copal varnish. 
Give one coat, and allow to thoroughly 
dry ; then give another, but add more 
varnish to it. Now let this dry liard. 
The" time it will take will be according 
to the diying quality of the varnish — j 
generally a week to ten days. Any- | 
way,,il ft best to let it stand m long 1 
a8’'|jossible before polishing, as the j 


harder it is the brighbjr ainl more 
durable will be the polish. The final 
polish will V»e given with the putty- 
iwwder, ami then the i-otten-stone. 
The putty-fKiwder is used with water 
and the rubl)er.s ; the rotten-stone 
mixed with alcohol and water — two of 
alcohol to one of water. It is first 
applied with clean ruhlters and felt, 
ami l.i-xtly with the heel of the hand. 
Any decorati<»u c<in Ihj put on, either 
with a stencil or free hand. The 
colour should Ixj mixed with .some 
varnish. (‘The Art Amateur.’) 

Another method is to work witli 
sjarit ^arni.sh and obtiun a ficnch- 
jKdi.sh finish as follows. Mix gilder s 
wa.shed whiting in a wjirm solution of 
double size, and apply like jiaint. 
When dry, remove any apiuireut rough- 
nes.s by gla-ssj tapering ; then apjdy a 
second coating. This, when dry, 
must 1)C smoothed down with a felt- 
covereil ruhlxjr aud pumice-stone pow- 
der. Then dissolve 2 oz. of isingliwa 
in 1 pint of water, and stir in 51 oz. of 
flake- white. Apply as hot as possible, 
but avoid working it altoul .so much as 
to break up the size foumlation. If 
nece.ssary, ruh down smooth with felt 
and pumice, and r<}]»e<'it the process as 
often as may )»e required to gain i*. 
solid white surface. M'hen dry, apply 
white or transjttirent polisli, dipping 
the rublsjr <K;iuisionally into some 
flake- wliite Wore enclosing it in the 
mg covering. ( >n some kinds of woihI 
it will lie found servic,eahle to apply one 
or more c^wits of white hard spirit 
varnish, to assist in gaining a gooil 
body more quickly. For this jmrfwise, 
mix flake-white in the varnish also. 
A goo<l Isxly of polish, or combination 
of polish and vannsh, having been 
built u]>, and its sinking and ha^ening 
allowe<l for, can be finished off the 
same as any ordinary polished surface. 

High-grade finish is worked up by a 
process more akin to house-pamters' 
work. Soft varieties of wood are 
coateil with size and whiting or a good 
lirand of grain-filler. Several apj^ca- 
tioiis of white jiaint are then given. 
The paint used dues not contain much 
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oil, preference l)eing given to the addi- 
tion of varnitsh to act as a lander. As 
each ct)at dries, it is sui<K)thed down 
with pumice till a surface is built 
u}) perfect!)’ smooth and free from 
scratches. For white coburg, white 
enamel varnish is used, or the finest 
brand of cojtal varnish, tinted by 
adding flake- white, .'is Kup)»lied in 
tulKJs, two coiits of this iK'ing given. 

If the garish appearance of the varnish 
is ohjecte*! to, it may l»e ]>olished by 
hand. The work of enamelling may, 
however, la‘ much simplified by the 
use of HjK'cially prepared enamels, laid 
on the foundation of double size and 
washed whiting. hlake-white gives 
far better results than white-lead. 

It is ustilcss to attempt this iiuHle 
of finish on gtsids tliat have lieen 
already itolished unless the surface has 
lieen thoroughly cleaned, either by the 
aid of scrapers ora goid polish sohent. 
Furniture tluit is iinishwlin self-eolour 
enamels is generall) of ipiaint de.sign 
of simple construction, tlu; sameness 
of colour lieitig sometimes relieved by 
suitable decorative de.signs in sulMlued 
colourings. The enamel surface may 
l)e worked up to several degrees of 
finish, according to the class of goisls. 
High-gnnle work is linishetl in l>est 
enamel, which costs abtut 20.v. per 
gallon, whilst the cheaper gr.ides are 
tiuished by a combination of french- 
]>oliHhing and spirit ^arniHh. In cither 
case, the foundation colour and finish- 
ing coats shouhl lie laid oii with brushes 
tliat have lieen pre.viously used on other 
work. If new brushe.s are used, there 
is great risk of trouble through the 
shedding of bristles or hairs, or the 
surface may lie sjioiled by brush marks. 
{Haxluck.) 

(/>) The gloss of enamel paints is 
due to varnish. Good enamel jniint 
has copal varnish (of goo<l quality) 
with turpentine (Ameriean). To this 
may be added gold size for quick 
drying. 

In other words it is varnish and tur- 
pentine for slow drying work and the 
grejitest elasticity ; and varnish, tur- 
[Hiutiue and gold size fur quick drying. 


The latter is not actually brittle but is 
less clastic tlian the other. 

For shno-dryiiuj enamel take 3 parts 
co])al v.arniHh witli 1 part turpentine. 

For quiek-dryimj enamel^ 4 parts of 
cojKil varnish with 1 to 4 pirts gold 
size and 1 pirt tur pentine (or as much 
turfientine as is required to tliin the 
piint w'hen the colouring body is 
ud<le<l). 

Hath Fiuniul . — The above enamel, 
with gold size, is liest ; (rr the follow- 
ing is a special jirejiaration. Prejrare 
Cry still ^'ilrnihh by dissolving 6 lb. gum 
damiir in 1 gill, of turpentine. This 
takes about 24 hours to prefKire, the 
mixtui'e lieing freiiuently agitated or 
cburmfl. AHer this it is strained and 
allowed to settle and clear. To 1 part 
of this varnish add 1 pirt gold size. 

It makes a cheairer enamel than the 
use of copil varnish if inatle in large 
(piiintities. 

The foregoing are clear fluids, and re- 
ijuiix* colour IkmUcs as follows. The 
quantities are approximately 6 lb. to 
10 lb. of Ixaly to the gallon of varnish 
mixture. Although mentioned further 
on, it may l>e slated here that enamel 
]Miints have not all gooil covering quali- 
ties, and in every wise a groundwork 
of oil paint or some foundation of the 
kind is required. The enamel paint if. 
to giv e brilliancy of colour and glossy 
finish. 

Pure While . — Use zinc-wliite ground 
ill oil, with either of the vaniisli p.'e- 
parations given. For a pure white, the 
varnish should lie as pale as jKjssible, 
and of the liighest qu^ity. As a rule, 
white enamel, if gtiod, is the most ex- 
jvensive of any. A v’ery little blue may 
Ixj atlded if desired. 

Ordinary ir/nV. — White-lead. 

French White. — ^White-lead, vermi- 
lioq, and chrome. 

r/.-White-leml, Prussian blue, 
and lampblack. 

j,'fcsh . — White-lead and ve .milion, or 
white-load and crimson lak i. 

Leather . — Burnt umber, French yel- 
low, Venetian red. 

Lh/ht YeUo%o. — Whice-lead and 
French yellow. 
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Dark Yellow. — French yellow with 
a little red-leacl. 

Orange. — French yellow and orange 
lead, or French yellow and red-lead. 

Old Gold. — White-lead, medium 
chrome, French ochre, and a little 
umber. 

Odd. — White-lead, chrome yellow, 
and burnt sienna. 

Rich Gdd. — Wliite-lcad, French 
ochre, and a little vermilion. 

Primrose. — Wliite-lejid and chrome 
yellow. 

Lirnon. — Chrome yellow, adding 
white-lead if necesaarj’. 

Yellow LalcL. — W^hite-leati, umber, 
scarlet lake, Naples yellow; about equal 
parts. 

Terra Cotta. — W’hite-lead, brown, 
Venetian red. 

Russet. — White-leatl, chrome green, 
orange chrome, and raw umber. 

Rjdin's Egt). — WTiite-latd, chrome 
green, and ultramarine. 

Olive. — Prussian blue, lampblack, 
and lemon chrome (chiefly the latter). 

Leaf Bud. — WTiite-lead, clirome 
green, orange chrome. 

BotUc Green. — Prussian blue, lemon 
chrome, and lam{iblack. 

Ajpple Green. — W’hite-lead, orange 
chrome, chrome green. 

Willow Green. — WTiite-lead, chrome 
green, burnt um>)er. 

Ordinary Greens. — Various sliades 
are obtain^ vdth wlute-lead, yellow- 
ochre, and indigo. 

Pea Green. — ^WTiite-lea<l, Prussian 
blue, chrome yellow. 

MyrtU Green. — W"hite-lead, dark 
chrome green, and ultramarine. 

Grey Green. — White-lead, ultra- 
marine blue, lemon chrome, lampblack. 

ClareL — Ultramarine, vermilion, 
carmine, and a little ivory black. 

Ca/rnaJtiori. — Vermilion, carmine, 
and a little white-lead. 

Deep Red . — ^Vermilion and red-lead. 

Dark Red. — Eed-lead and Venetian 

red*. 

Scarlet. — Light vermilion, or scarlet 
red. 

Ormtbn. — Dark vermilion and a 
little carmine. 


Peach Blossom. — White-lead with a 
small quantity of orpiment. 

Salmon . — White-lead and Venetian 
red. 

Shrimp Red. — WTiite-load, Venetian 
red, burnt sienna, and a little vermi- 
lion. 

Rose Pink, — Zinc- white and car- 
mine ; or white-lemi and carmine. 

Post Office Red. — White-lead, red- 
lead, and Venetian re<l. 

Brick Red. — W'hite-leatl, 1 part; 
yelhnv ochre, 2 jMrts ; Venetian red, 
2 ports. 

-White-lead, red-lead, and 
Venetian re<l. 

Plum. — White-lead (a little), ultra- 
marine, carmine, ami drop black. 

Vid(t. — White-lead, Prussian blue, 
vermilion, and lampblack. 

Lilar. — Wliite-leatl, venuilion, and 
ultramarine. 

Mayentn. — Ultramarine, carmine, 
and vermilion. 

Lj render. — The same as lilac, or car- 
mine may l)e used instead of vermilion. 

Purple. — White-lead, Prussian blue, 
and vermilion. 

Anther Brerwn. — White-lead, burnt 
umlK;r, burnt sienna, orange clirome, 
and lampblack. 

Sftiuff Broum. — Burnt umber, yellow 
ochre, and a little Venetian red. 

Maroon. — Orange chrome, carmine 
and ivory black. 

Fawn. — Wrhite-lea<l, stone ochre, and 
vermilion. 

LUfht Buff . — WTiite-lead and French 
ochre. 

Da/rk Buff. — W’hite-leatl, French 
ochre, and Venetian red. 

Purjtlc Bro mi,. — \Vhite-load(a little), 
ultramarine Vdue, Indian red, and lamp- 
black. 

Chestnut. — Red ochre and lamp- 
black. This can be heightened with 
yellow oclure. 

Light Stone. — ^White-lead, Venetian 
red, and raw umber. 

Olive J5row7i. —Lemon yellow and 
burnt umber. 

Uxtron.— White-lead, chrome yellow, 
Prussian blue, and Venetian red. 

Ordma/ry Brotms.-S&vwdl shadM 
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can I>e produced by mixing white-lead, 
light red, and indigo. 

Tan. — Wliite-ltuvd, burntHienna, and 
lampblack. 

Qolrlcn Brown. — White-le,jnl, French 
ochre, chrome yellow, and lampblack. 

SuiA)k'€. — Ultj’amarine blue, yellow 
ochre, larnjiblack, and white-lciMl 

L(‘ad Cnlmtr . — Alvmt 2 jiarts of 
white ])aint with 1 })art bhu;k. 

HlaU . — White-lead, raw umber, blue, 
and lam]>black. 

Brown Statu. — White-le<id, orange 
chrome, TuHcan red, and lampblack. 

Li;fht Oak. — AVliite-lctul, French 
ochre, and Ve.netiaii red. 

Orrnfran Blue . — ^^’hite lea<l and ul- 


The lime in mixed in troughs to the 
consiatence of milk, and in then passed 
tlirough hair sie\es into jars, where it 
i.s allowed to settle, and the water is 
I poured od*. It is tlien really to be 
mixed with the sand (tine quartz sand, 
^\ell sifted, is the best) in the propor- 
tion of one jwi't lime to two parts sand. 
The iuqilcments used to float on the 
last coat arc made of woorl «)r ghiss, 
but tro\Aels of iron may be used if free 
' from rust, and cj«*e is taken not to 
i press the iron too forcibly on the in- 
! tonaco. When the lime and sand 
i secfjiid coating is ready, the first rough 
' coat must l-Hi ^\etted thoroughly, and 
i the intonaco floate<l on in two coats, 


tramarine blue. 

hike BLui. — W'hitc-lead and I’rus- 
sian blue. 

EUrtrir Bfat. — While-lead, ultra- 
marine blue, an<l a little raw sienna. 

A::urc. — W’hite-lcad and Prussian 
blue. 

Pntcnck Bhif. — Whit e-lcjvl, Prussian 
blue, chrome green ; or wliite-lea<l, 
colwlt blue, and (’hinese blue. 

Fresco Painting. — The prepjira- 
lion of a wall for fresc<j jwvinting is a 
matter of time, and shouhl be e\ecute<l 
with much cfu*efulneHS, for on the 
gCMslness of this j^xirtion of the work 
<ief)ends in a great metisure the dura- 
bility of the ] Hunting. If the wall is 
alrejwly covered ^^ith pUster or laths, 
it should be cleared, the bricks tho- 
roughly scraped, and afterwards well 
clufjped. See tliat the bricks are in 
go(wl condition and fwrfectly dry, aiul 
then pnxjeofl to lay on the first coat, 
consisting of river sand and the best 
old lime, luixetl to about the usual 
thickness. Tliis should Ije laid on so 
as to leave a level but rough surface. 
At some places on the Continent small 
flint j[)ebbles are mixed with this com- 
jsisition to give the requisite roughness. 
This ground- work should be allowed to 
dry tlioroughly ; indeed, unless the 
lime is old, it will be some consider- 
able time before it will be safe to put 
on the intonac<» or painting-surface. 
'I'his should be prepared with the ve^ 
l»est old lime, perfectly hw from grit. 


the last with rather more sjuid tlrnn 
the first. The thickness of the two 
shouhl Ikj about inch. After these 
arc spread, g(^ over the wlnfle with a 
roll of wet linen, which will remove 
the marks of the trowel, and pre\ent 
the surface being too smooth. Wliile 
the ground is l)eing prej)ared, a cartoon 
or drawing on j)ai»er is matle of the 
subject, executed with a correct out- 
line and with the wished-for effect 
praperly shown. W'hen the finished 
I cartoon is made the same size as the 
painting, it is usually executed in 
black and white with ink or crayons, 
but it is also netiessary to have a study 
of the subject in colours, and this is 
generally done on a small scale. The 
pigments use^l are mostly minerals^ 
and are gnmnd and applied with pure 
water. With the surface of the wall 
still wet but firm and smooth, the 
tracing is laid over the portion pre- 
pared, and the lines of the cartoon 
are slightly indented on the plaster 
with a blunt point ; or the lines have 
small holes in them pierced at certain 
intervals, and the design thus pricked 
out is laid upon the surface and dusted 
with a pounce-liHg containing fine dry 
pow’der, and thus the outline is re- 
peated on the ground by the dots of 
powder which have i)a88ed through the 
minute holes. Wlien the intonaco has 
become firm enough to just bear the 
pressure of the finger, the first washes 
of colour may be put on. If the paints 
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ing is intended to be large, only suffi- I Ihiwj Gold Leaf . — Write out the 


cient plaster is put on to serve for the 
part which can l)e accomplished in the 
time at the disposal of the i>ainter, 
usually enough only for a day’s work, 
and this portion should end at the 
edges of some Iwld outline, iis flowing 
drapery, a pillar, and so on. A diffi- 
culty in fresco painting is that the 
colours l)ecome much lighter after the 
plaster dries, and for this allowance 
must be made ; however by jmictice 
the painter may overcome this diffi- 
culty, and can test the ditference 
between the colour as wet and as dry 
by putting a toucli upni a piece of 
umber, which instjuitly dries the colour 
and shows it as it will be wlien the 
intonaco has dried. 

Iron Paint. — The ‘ rh«>tograph- 
isches Wochonlilatt ' mentions that 
Spangenberger has a piint. composwl of 
pulverised iron and linseed-oil varnish. 

It is intended for jjainting daraj) walls, 
kettles, outer walls, or any place or 
vessel expo.sed ti) the aedion of the 
open air and wcwvther. Should the 
article be exposed to frequent changes 
of temperature, linseed-oil vaniish and 
amber varnish should be mixe<l with 
the paint intendecl for the first 2 coats, 
without the addition of any artificial 
drying medium. The first coat should 
be applied rather thin, the secoml a 
little thicker, and the last in a rather 
fluid state. It is not net;es.sary to free 
iron from rust, grease, Ac., hy means 
of acid before applying the f)aint, as » 
superficial cleaning is sufficient. The 
paint is equally aclapted as a weather- 
proof coating for iron, wood, and 
stone. 

Hiscellaneous Paints.— i 

Paint . — Mix a quantity of gold leaf, a i 
little honey, sugar candy, gum arabic, i 
and water, to the consistence of jelly, j 

Another Method . — Have gold (or 
bronze) powder and first write out the 
letters or design in gold size. When 
the size has dried to a sticky degree, 
called “ tacky,” dust the gold on with | 
a soft sable brush, holding a sheet of 
writing paper beneath, if it is perpen- 
dicular work. 


letters or design in gold size, and, 
when “tacky,” apply the gold Icjif 
I with a gilder's tip. Press down with 
cotton wool. T>o not clean oflT super- 
fluous gohl until dry. 

Go/d Letter i/iuf on GIuxs , — Write out 
the lettering or design with a thin coat 
of isinglass size and proceed as with 
the last recipt‘. 

Imitation Gold and Bronze Paints. 
— ^Bronze pt>wdcrs, either gold colour 
or any of the others obtainable, are 
used with tliis. Dissohe 1 piirt of 
gum arabic in i parts of pure soft 
w'ater. When dissolve<i, add 1 part of 
soluble potash w’ater glass (silicate of 
potash). The bn>nze pow’der is added 
U) tins in suitable (juantity. 

Annt/icr Method. — Dissolve gum 
aralttc in pure soft water to a thick 
consistence. To each (juart of this 
add IJ oz. of |K)wdered borax. Stir 
until the whole is a thick jelly, tlien 
dilute with warm w'ater as required. 
The })owder can be iwldetl at once, or 
the flui<l and powder am be kept in 
sejiarate bottles. 

Painting’ on Glass.— (5e€ alto 
Transparent Paints for Glass). — 
The different compounds for painting 
glass are glas-ses of easy fusion, chiefly 
coloured with grf)und metallic oxides, 
laid on the gla.s.s with spirits of tur- 
pentine. In the pnsluction and mtsli- 
fiaitiou of gljvss colours, much depends 
on the different j)rc]iaration8 of the 
metals, on the small pro|K)rtion of the 
metallic oxides employe<l in proportion 
to the \itrcouH m.iss, on the degree of 
fire and time of its continuance, and 
oil the purity of each ingredient in- 
tended for vitreous mixtures ; even 
then difficulties arise w hich a skilful 
operator am not alw^ays remove, and 
which often frustrate his intention. 

Having nifulo choice of the sub- 
ject to be |>ainted, correctly draw the 
same on a paper exactly the size in- 
tended to be on the glass, then place 
tho different pieces of glass in order on 
the drawing, and trace the outlines 
therefrom on to the glass ; when the 
tiucing is quite dry, the groundcolours 
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iiijiy be w;iHht5<l in, b)got}ier with the 
(Iiir'k and prominent sluules, and the 
sbiiiis reijuired. Tlie sOiins ai-e laid 
on in various thicknessos, accordiuR 
to the de]d.h of colour recjuired, and 
W’hen they are dry tlie glass is ready 
to be burned in a mutfle or kiln con- 
fitru(ded for the purpose. The pines 
of glass are laid on sheets of ir on, or 
earthenware bats, the size of the glass, 
previously spread over with <lried 
ground flint to [)re%ent the suj-face r)f 
the glass from being defaced. After 
the first burning, the stain is washed 
v)fi’ with w’arm water, which will bring 
LO view every part of the subject, in 
fact, every shade according to the 
thickness of coloui applieal , to heighten 
the colour, jKiint on wich side of the 
glass, and burn it a second lime. The 
glass will I’etjuire four to six firings, 
the exact iiunilM'r of filings depending 
on the subject, the tU'gree of |jerfec- 
tion mpiired, an<l the manner of exe- 
cution ; but after each burning, the 
{lieccs of glass will want less labour, 
some of the colouts and stains being 
perfect at the first and second burning, 
and few recjuire the utmost ([uautity. 
The pi-opor degi'ee of heat to which 
the glass must be exfiosed in the 
muffle is ascertained by taking out at 
different intervaki small pieci's of glass, 
arningeil for the purpose, on which are 
laid similar colours to tho^e U'ing 
fired. After the glass is burned, it 
reejuires great precaution in ctxding, 
for if sudileiily cooled it is apt to tty, 
consequently all sudden changes of 
temjjerature should be avoided. 

Red, Ouange, and A'ellow Stai>s. 
— 12 parts calcined green vitriol, 1 
oxide of silver. The vitriol must be 
calcineil to a reddish colour, and re- 
peatedly washed with boiling w’ater 
until it is completely freed from acid, 
which will be know'ii by the wrater 
being insipid to the taste ; then tritu- 
rate the silver and vitriol togelber in 
a mortar, after wiiich grind them up 
with spirits of tar for use. Various 
temperatur-es in burning produce vari- 
ous coloured stains, the highest a rod, 
a less an orange, and so on to a yellow * 


j hut to procure a deep red, the colour 
must be laid upon both sides of the 
glass, 

j White Knamel. —3 parts calcined 
borax, 2 flint, 1 oxide of tin, 1 Cornish 
stone. Thebasisof this enamel, w’hich 
is in general opaque, may also be em- 
ployed in assimilating the opaque nat- 
ural stones. These ingredients must 
l)e well mixed up together, and fused 
in an air furnace in a crucible, the fire 
at first applied very gradually, and the 
whole repeatedly sliiTcd with an iron 
rod. The mixture l)y tliis calcination, 
and by licing kept for some time in 
fusion in an intense heat, acquires its 
, fusibility and opacity. 

' PuKi’cE. — {a) 20 j)fij ts prepw-ed pur- 

ple, 2| enamel flux (2), 1 whiteenarnel. 

(Ij) 20 pirtsprcpvred ymrple, 10 blue, 
enamel flux (2), I white enamel. 

Rose CoLomi. — 20 jxirts prepired 
rose colour, 1 white enamel. The pur- 
and rov^e colours for glass jointing 
are nearly the sjviue mixtures as those 
us(mI for porcelain painting, with the 
!idditi«)u of a small propa tion of flux 
and white enamel. The latter gives 
firmness to the colour. In the course 
of working the rose colour, if a very 
I small quantity of purple be added, the 
colour will he j)erceptibly l)enefi{ed. 

[ Red. — 1 part terra de sienna, 3 
. enamel flux (2). The terra de sienna 
i must l»e calcined over a slow' fire until 
its colour becomes of a dark red, after 
which it is washed several times in 
boiling water and ground with the flux 
for use. 

Tkanspahent Ouangk. — 1 part ox- 
ide of silver, 10 enamel flux (2), 10 
enamel flux (3), 1 white enamel. 

Y ELLOW . — 1 ywrt yellow under glaze, 
3 enamel flux (2), ^ white enamel. 

Dark Brown. — 1 part higlily cal- 
cined copperas, enamel flux (3), 

Red Brown. — 1 part black, 1 red, 
1 enamel flux (4). 

Light Buow'N. — 1 yiart easy cal- 
cined umber, 3} enamel flux (2). 

Green.— ( u) 5 parts cornelian red, 
1 prepared purple. 

1 (h) 2 parts blue, 1 yellow. 

Blub. — {a) 8 parts flint glass, 3 red- 

u 2 
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lead, 1 potash, 1 blue calx, ^ common 
salt. 

(b) 4 parts borax, 4^ flint glass, 1 
flint, i potash, prepared purple, 1 
blue calx. 

In preparing these blues, let the 
materials be calcined in an air furnace, 
and the whole mass kept in a state of 
fusion for some time, a fine blue glass 
enamel will be protlucetl. The coljalt 
blue calx should be of the finest (juality 
that possibly can be procured, an<l free 
from all impurities. 

Black.— 1 part liigldy calcine<l 
umber, 2 calcined bonix, 1 red-lei«l, 

1 blue calx. 

(6) 1 part manganese, 1 black flux. 

The best Turkey urnl»er should Ikj 
procured for the first pn)ce.H.s, an<l cjU- 
cined at the most intense heat that cjin 
be produced in an air furmwc, after 
which pound and mix up with tlie 
other materials ; then calcine the whole 
together in an air fun«u;e. The de- 
gree of heat will be sufficient when the 
whole mass is in fusion. 

IxDioo Blue. — 1 part precipitate of 
gold, 4J enamel flux (4), white ena- 
mel. These ingredients are simply 
ground together for use. They pro- 
duce a beautiful colour on glass, of a 
fine purple hue. This very expensive 
colour is aflapted principally for paint- 
ing the draperies of figures, and is very ' 
susceptible of being injured by a high 
of heat. 

ElCHINa AND DEADENINO COLOUR. — 
(tf) 7 parts refl-lead, 2 calcined borax, 

2 flint, 1 oxide of tin. 

(6) 8 parts red-lead, 6 flint glass, 3 
flint, I green copperas. 

The materials of the last two pro- 
cesses must be finely mixed and cal- 
cined in an air furnace, each pn)cess 
separately, after which take 2 parts of 
(a) and 3 parts of (b), mix them to- 
gether, and repeat the calcination 
again in an air furnace ; then pound 
and grind this frit for use, but be par- 
ticular that it is ground very fine, for 
much depends on the particles being 
niinutely mixed previous to using. 
^The <»mr)osition is afterwards laid on 
the glass with water, anil a small 


quantity of refined sugar dissolved in 
spring water is appliecl occasionally ; 
the solution of sugar must be of the 
consistence of thick oil ; should too 
laige a quantity of the solution be 
whled, and by that means condensate 
it too much, add a few drops of acet- 
ous acid to the menstruum ; it will 
immediately regain a proper consist- 
ence, and not at all injure the colour. 
Wlien the deadening is laid f)n the 
glass, the figures must lie engraved or 
etched witli a jwintetl instrument made 
of wood, bone, or ivory, suitable to 
the subject, and afterwards burnt in a 
kiln or muffle appropriated for the 
purpose. It fires at a less tem|)era- 
ture than stained glass, although in 
some instances it will do in the same 
kiln. 

TnuDiparcnt P<iintH . — If in a posi- 
tion to ccM»t the glass l)efore putting 
in frame, excellent eflects may be got 
by using ordinary shellac varnish (made 
with bleached shellac) tinted with ani- 
line dye. The glass must be slightly 
w'arme<l before applying the varnish. 
The strongest spirit of wine should be 
used for dissolving the shellac and the 
powdered (not lifjuid) aniline colours. 
Sufficient of the colour must be added 
to the varnish to give the requiretl 
tint ; 1 part of shellac to 8 of spirit is 
a good proportion. Methylated spirit 
will do. The varnish should be 
poured on and floated cNcnly over the 
glass (not painted on), and the super- 
fluous quantity returned to the bottle. 

Windov' Paint. — Mix wliite-lead 
with boiled oil or varnish, end a small 
quantity of driers (no turps, wluch 
hardens for tlie time, l>eing a volatile 
oil, and therefore olqectionable in this 
case) ; paint this over the glass tliinly, 
and stipple it. If you liave not a 
proper brush, make a large pledget of 
cotton wool or tow, cover it with a 
clean bit of linen rag, and quickly dab 
it over the paint. 

Painting: Plaster.— Kve coats 
are generally requisite to paint plaster 
well ; but where it is not of a very 
' absorljcnt nature, four are found^ to 
answer. The first is composed of white- 
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lead, diluted with liusoed-oil, to rather 
a thin consistence, in order tliat tlie 
plaster may be well saturated ; and 
into this is put a small quantity of 
litliarge to ensure its drying. In paint- 
ing (|uick plaster, the oil in this coat 
is entii’cly absorbed, thus hardening it 
to the extent of al>out ^ incli deep 
from the surface. VVlicn this is found 
to Ije tlie cjise, the second coat should 
also be thin, that the plaster may be 
thoroughly sjiturated ; and it vill be 
found neces.sary after this to give other 
three (‘(mts, making in all five. The 
second coat will Ite found to Ije but 
I)artially absorl«*d, and it is tlierefore 
requisite to make the third coat a good 
dejil thickei , and to introduce into it 
a little spirits of turpentine, and such 
of the colouring pigments alrea«ly enu- 
merated, as may bring it someMhat 
near to the tint in which the ajiart- [ 
ment is to be finished. The fourth | 
coat shouhl be as thick as it can Ije j 
well used, and should l»e diluted with 
equal pirts of oil and spirits of tur- 
Iientine. The colour of it. ouglit to lie 
several rhatles darkei' than that wliich 
is intended for the finishing coi^t, and 
the drying ingredient sugar of lead 
instead of litliarge. These coats ought 
all to be laid on w ith much care, both 
as to smoothness and e(]uality, and 
each lightly rubbed with sand-fiajier 
before the application of the next. 
The finisliing or flatting coat, as it is 
termed, from its drying without any 
gloss, is next applied. It ought, like 
others, to lie comp<ised of pure white- 
lead, ground as already described, and 
diluted entii'ely with spirits of tur- 
pentine ; and it should appear, when 
mixed, a few shades ligliter than the 
pattern chosen for the wall, as it 
darkens in the drying. The drying 
ingredient should be a small portion of 
japanners’ gold size. This coat must 
be applied with great care and des- 
patch, as the spirits of turpentine 
evaporate very rapidly, and if touched 
with the brush after tliat takes place, 
which is in little more than a minute 
after its application, an indelible glossy 
maik will be left on the surface. 


Nothing has been sjvid of the time 
that each of the coats will take to diy 
sufficiently to receive the next, as 
that dejiends much upon the state of 
the weather, the (juantity of driers 
employed, and the atmosphere kept 
up in the apartment. It may be 
observed, however, tliat under any 
circumstances the first coat ought to 
stand a few days before the applica- 
tion of the second ; the second a little 
longer before the application of the 
third ; and the tliird, unless in four- 
coat work, should have still longer 
time to harden. But the coat imme- 
diately before the flatting or finishing 
coat ought not to stand above two 
days, as much of the beauty and 
solidity of the work will depend on 
the latter dying into and uniting with 
the fonner. 

Sign-Boards. — Sign or pattern 
boards ought to be chosen of old 
well-seasoned w’ood ; oak or mahogany 
is much the best, but many are 
made of pine, wliich ought to be 
sound, straight, close-grainetl, w’ell 
dried, and made with pieces let in 
across the back, to prevent warping. 
Thus prepared, brush the board over 
back and front with equal quantities of 
raw linseed-oil, japanners' gold size, and 
turpentine, tow hicli add a little ground 
white-lead, driving or rubbing out the 
colour well. For the second coat, take 
equal quantities of white-lead, com- 
mon spruce ochre, and whiting, all 
, well dried, and ground fine and stiff, 

■ sejiarately with raw oil ; mix the whole 
' tt^ether ; add sufficient of gold size 
1 to cause it to dry quickly, firm, and 
I hard ; dilute with turpentine to a 
' projier consistence, and apply two or 
! three coats of the above colour. When 
I dry and hard, rub it smooth with either 
; sand-paper or pumice and water ; then 
! grind eijual portions of spruce ochre, 
whiting, bath-brick, and white-lead, 
with two jiarts oil and one part tur- 
pjntine, ^ding a little gold size, 
diluted with turpentine, and apply 
I one, two, or three coats, if necessary, 
taking otte to rub down and wash off 
I the panel after each coat, repeating 
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rubbing and colouring until the panel ' terial uixiu \vhit:h transjwirencies are 


is as smooth and level as plate glass ; ' 
it is then fit to receive tlie recjuired 
last coat, to write, iiurble, jKiint, or 
grain ujxjn. The finishing applioition, 
W’hether it be a plain grouutl, lainl- 
scape, figure, or letters, ought to sUiiid 
until thoroughly dry and hard ; it 
should finally Iw varnished twice over 
w’ith best bi>dy copal or amber varnish, 
as the delicacy of the jwiinting will 
admit. 

Theatrical Grease Paints. — 

Grease-paints re(]uire to have the 
prof)erties of Ixiing non-injtirious to 
the skin, and being mcMlenitely ejvsy 
of removal. Lard is the usual l».i.><e, 
or c(x'.oanut-fat, with either of which 
is mixed half as much white w’ax or 
petroleum wax. TIk; stick, as used, 
i.s about 4 in. by f in. Zinc-white ainl 
vermilion, in varving jtroporlions, are 
used for flesh-tintn, the<|uantity l)eing 
about half a thimbleful for each stick. 
The colour is worked into the grease 
by a fjalette-knife or by a machine. 
Burnt urnljer is use<l for brown tints, 
ciirminc for deep red, mad<ler-lake for 
rose, zinc-w'hite for pure white, yellow 
ochre and zinc-white foryelhnv. Ver- 
furae ia added wlum re<iuired, a little 
oil of peppermint, ess. bou'iuet, or al- 
mond oil. 

Transparent Paints for Glass, 
etc. — Shellac varni-sh, nunle wdth 
bleached shellac, can be tinte<l with 
any of the various aniline dyes. The 
glass should Ije warmed first, if po,ssi)»le, 
and the {K>wdered dyes used. If 
required to coat the whole of the glass, 
pour the coloured varnish on and then 
drain it off at a corner. This gives j 
better results than a brush. 

Another method is to mix onlinary i 
turpentine 1 part, with Venice tur- , 
pentine 2 pirts, and well rub inttj this , 
Prussian blue, crimson lake, or Indian * 
yellow ^or any admixture of these). j 
Transparent Painting on ' 
Linen.-* The colours used in trans- | 
patent painting are mixed with megilp j 
as a vehicle, except in the case of very 
Ijght colours, when tur [jeii tine and 
^ copal varnish must be UHe<l. Themii- ; 


executed is fine muslin ; and this, 
Iwfore being w’orked upon, should Ije 
strained in a straining frame, and sized 
I with either gilders’ size, isingliis.s size, 
or tine colourles.s gelatine dissolved and 
properly diluted. After the first coat 
of size is dry, the muslin will slacken 
anti hang loosely on the frame. It 
shituld lie stretched ; another eoat of 
size applied ; and, when tlry, the 
muslin again c'ctendod. A small }aec« 
of muslin sliouM at the s.ime time In* 
prepired as a trial jneee, strained in 
the same way as tlio larger piece, ami 
wiien tlry it can 1 h* usetl to tlet-ermine 
wiiether the iuu>liu is sutfieiently 
sized, or whether the colours are in 
workintg eojHlitit>n. The design having 
I teen pro|Kiretl, it maybe traced, ctqied, 
pttunced t)r steirilletl u|Km the pre- 
jKiretl muslin, ciirc being taken tlait 
the outline from wiiieh the tracing is 
tmvle, ct>nsists of strong and tlecided 
lines, that stencil plates are matle of 
oiled j».i}x‘r, and that j'owdered eharet)al 
is u.setl in preference to any other 
jKtwtler for pimncing. The instnietiojis 
for oil fiainting will apfily etjually to 
pjMiiling Iransfjaremies, except that 
for very fine tints sjKMige can l*e used 
with gi'eat a«lvanUvge to rub in bnswl 
flat tints, bowe\er delicate. Fine 
effects may l)e jirtHluced bj’ the use of 
two tran.spiremies, arnvntrod one lie- 
hind the other. On the front surface 
is iMvinted all that is requirwl to l>c 
seen in the (•^•are^t leliii, thejxiinting 
on the snrfai-e U'hind Iteing nu>difiwl 
in its effect by l«‘ing seen through llie 
front Hurfju*c. 

Transparent Painting on 
Paper. — Tlie sjtMje water colours a.s 
those of landscape jHiinting are used for 
traiis|»iremies, and the processes are 
alw) the sj*me ; only it is retjuisite to l>e 
very attentive in washing in the tints 
with the utmost jxissible correctness, 
both with res|)ect to form and to the 
p«}wer of c<»lour, its the surface of the 
pajHjr must jii eserved clear in every 
part, and this cleiimess is always more 
or less injiired by washing out or spong 
ing. The jiaper sltould the thinnest 
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luiiul-wove drawiti}' ]:»4)er that can be I 
procured, carefully welectcd, and free ! 
from unovennesti or ineciuality of tex- I 
ture. When the pai)er has been selected ! 
according to the size of the proposed ' 
subject, it sliould be laid on a<lrawing | 
Ixjard and fastened there, with a piece ^ 
of thick {xvper beiieat li, in order that 
the tints may be distinctly s(‘en during 
tbe piinting. After having ctnnpleled 
the subject so far as relates to the , 
^ront, it, may 1 k) cut oil', leaving a i 
margm J in. in breadth, for the pur- ! 
pose of gluing it down in tlie following 
manner. Take a sheet of Dristol- 
Imaid, or if the subject is larger, a 
thicker materul, for the pui[iose of 
])rescr\ing the surface of the whole 
even and tlat. From the centre of 
this board let a piece bo cut out cor- 
res]K)nding ivith the size (tf the piint- ' 
ing, which must U'jtlaced on a drawing 
board, with its f.ice downwards. Let 
it tlien k* ia)\ered for a few minutes 
ivith a damp clot h, to cause it t<> expand 
r. little ; and in the moan \n Idle cover, 
with thick gum or glue, the eilges of 
the ajxjrture in the board, to corre- 
siK»nd witli the ividth of the margin cut 
otl‘ with t lie jiainting. The damp cloth • 
may now be removed, and the {xiinting , 
turned with its face upwards, placing j 
the kiard upon it iiccurately, in such I 
a manner tliat the margin may lulhere ' 
securely to the gum or glue in eiery 
pirt. The wliole may then lie laid on 
a fiat Burfjme to dry. In this way the 
liristol-kiard wall form a frame of such 
width as may lie lulapted to the pvint- 
ing, and tins frame may k* afterwards 
ornamented according to the taste or 
fancy of the student. It may lie ob- 
served that the brilliance of a tnuis- 
parent piinting will be increased by 
the o|jacity of the border by which it 
is surrounded, and its width should 
be regulated by the size of the painting. 
As soon as the whole is thoroughly 
dry, tlxe painting must receive such 
additions at the back as may be re- 
(luisite to bring it up to the full lumin- 
ous effect intended. For this purpose, 
the most convenient position will be 
one inclined similar to an artists' easel, 
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and immediately in front of a steady 
light. When the painting has been 
placed ill this position, it will imme- 
diately lie ])crceived, tliat however 
strongly it may have been previously 
tintcil or touched in the front, a strong 
light will crause it to appear compara- 
tively feeble. But as the original in- 
tention of the workmen will still be 
iuipresscil on his mind, this weakness 
in the etiect, which only becomes ap- 
parentby transmitted light, willsuggest, 
the addition of tints to produce the 
inlendtul power. Where more is re- 
(piiied, it must be cautiously applied 
at the batk of the painting, taking all 
possible eare to ] deserve the colours 
clear, aiul not to injure or ruffle the 
texture of the paper, repeating the 
tints till the due power is obtained. 
When considerable power is reejuired, 
such colours of Indian red, Cologne 
earth, or vennilion, must be selected 
as having a seini-opuiue body ; but care 
must Ikj taken not to lay them on 
so thickly as to produce blackness. 
When richness is required, lake, Prus- 
sian blue, and gamboge, which are 
jjerfectly transparent, are well mlapted 
to communicjite not only riclmess but 
delicacy and iiowcr to finish. Wlien, 
by carefully, employ ing the means just 
inmited out, all possible harmony and 
effect have l^een imixarted to the paint- 
ing, it may be rendered partially or 
wholly luminous, by judiciously ap- 
pl) ing iiHUstic spirit varnish. With a 
camel-hair jiencil moderately dialled 
with thisiarnish, let such jiartsas are 
in the highest lights lx* carefully 
touched, as well as the major jxart of 
the sky, and the princiixal objects of 
the piece, together with whatever part 
I may i”eijuire it, in acoonlance with the 
i character of the scene. If the whole 
I of the subject is covered, it will be 
rei[uisite to spread the varnish with a 
flat camel-hair brush, jwissing it quickly 
from siilo to side, and from top to 
lx)ttom, 80 that the varnish may be 
equally spread with all possible expedi- 
tion. The picture must then be left 
to dry. After the varnish has become 
dry, by mixing a little ox-gall in the 
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water used for the colours, additional 
beauty of tint, as well as harmony, 
may be imparted to such jmrts as 
apj>e)ir crude or harsh. 

Woodwork Painting.— One of 
the attendant drawbacks of houses 
that are newly built, or luue been 
hastily finished for letting, is the in- 
ferior i)aintfhg of the \vood\v<irk, and 
its speefly destruction. The wo<hI is 
not thoroughly dry, and the conse- 
quence is the preparatory coat does md 
adhere ; the pore.s being full of <lamp- 
ness, it is impossible for the oil to sink 
into them, especially as oil and water 
are immiscible. Another e<jually in- 
jurious condition is the gum-resin 
which exudes from the knots of new 
pine and other timber. Painted over 
before it has time to (!<jme to the sur- 
face, the coat is destroyed by the 
action of the gum. Now, these e\ils 
liave to l>e endured so long iis the wood 
lias no time to get seasoned. The 
jiainter follows the carpeuter without 
any interval of time, and l)efore the 
action of the weather can bring out the 
moisture and resinous substances. A 
coating of shellac is usually given to 
the knots, though this is often so thin 
as to be worthless. Crude i>etroleum, 
as a preservative coat, is found to Ise an 
admirable preparation foi- the painting. 
The petroleum is thin, and penetrates 
the wood, filling up the pores, and 
giving a good ground for the c«it8 <*f 
paint. According to one American 
authority, the preijaration is of great 
value. The priming coat should be 
thin and well rubbed in, and it is lietter 
to use a darker colour tlian white-lead 
as a base. liSlute-lead fonns n dense 
covering to the surface, though it has 
its disadvantages. When petroleum 
luis formed the first coat, two other 
coats will suffice, one l)eing the priming 
coat, and a third coat may given 
after the work has stoiKl fur a season. 
It4S a very desirable plan to leave the 
paintiog, or rather finishing coats, for 
a time, so that any imperfections in 
the wei^ or work may discovered ; 
i^ also allows time for any change of 
colour that may be made. After the 


priming coat, it is usual in good work 
to stop all cracks, nail-holes, and other 
defects with jiutty ; but in the com- 
moner class of fwintings, the coats are 
laid on quickly ; the jn-ecediug coat 
has liardly time to dry l)efore the next 
is put on, and all the defects of wood, 
bad seasoning, exudation of gum, etc. , 
quickly begin to show thcjnselves 
through and disfigure the work. A 
gocni |>aint ought to passess laxly 
jiowerof c<»vcring up, of flowing evenly 
from the brush, and lajcome hard. 
Though zinc-white lias less body than 
white-lead, it is more {durable, and 
willstaml .sulphur acids without black- 
enin|;. Some colours stand letter than 
others ; the oclues, Indian and Vene- 
tian reds, burnt and raw umlter are 
reliable, and may l>e used without 
.scruple. It if' also worth}’ of notice 
tluit H^lt air acts injuriously on white- 
lead, and zinc-white is therefore pre- 
fenible in situations expose^i to the 
sea-air. ( ‘ Eng. Mech . ’ } 

Painting Zinc.— The difficulty 
of making oil colours adhei-e to zinc is 
well known. Some time since, Prof, 
llbttger published a process which con- 
sists ill applying with a hard brush a 
mordant composed of 1 part cofiper 
chloride, 1 cop|)er nitrate, 1 sal-ammo- 
niac, and 64 water, to whicli is mhlp<l 
afterw’anls 1 liydrochloric ivcid. The 
zinc immediately Ijecomes intensely 
black, which clianges in drjdng (12 to 
1 21 hours) to a dirty whitish grey, on 
which oil colours may be laid, and to 
which they will mlhere firmly, and 
witiistand both heat and damp. 

Artistic Fainting in Oil Ool* 
ours. — The implementB and materials 
necessary for artistic oil [minting are 
oil, varnish, colours, brushes, palette, 
palette knife, easel, rest stick, canvas, 
and a little chalk or crayon. 

Palettes . — Palettes ore made of ma- 
hi^any, and of satin and other Ught- 
coloui^ woods also ; those made of 
the latter are preferable, because the 
colours and mixed tints are best seen 
upon them. They should be light in 
weight, and thin, and so perforated as 
to rest well-balanced on the thun^b, 
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PalettiCK ai-e made of oval and oblong 
Hha|:)es ; the latter form ia more gene- 
mlly UHeful and convenient, as afford- 
ing a greater s]’)ace for the working of 
tints, aw well axs for tlieir aidvantageous 
arraingomeiit. Wooden palettes should 
l>e prejiared for use by rubbing into 
them as much raw linseed-oil as they 
(am Ixi nuwle U* imbibe. If this dress- 
ing niih oil be thoroughly effected, 
amd the pilette l>e then suffered to 
dry till it Ijecomes hard, the wo(k1 will 
suhsetiuently not stained by the 
absorfation of caalour. A pilette thus 
propired is easily cleaned, and presents 
a hard and jiolislu^l surface, exceed- 
ingly agreejibie for the y)repvration of 
tints. It is important to keep the 
pilette free from indentations and 
scratches, and on no account to neglec” 
cleaning it ; the colour never being 
alloweil to harxleu upm the wood. 

Easd. — The esisel is a frame which 
8 upi>orts tlie piinting dui ing its pro- 
gj’uss. Ivwels are td various forms ; 
hut the most con\ enient is undoubtedly 
the rack-tyisel, which allows the painter 
to nvise or lower his w ork with sjieed 
and convenience, as occasion may 1*6- 
<|uire. The commoner and cheaper 
kinds are supplied with pegs for this 
adjustment of the height of the work. 
It is desirable thiit the easel should 
stand firmly, and not be liable, os is 
too often the case, to be overset by 
any slight cause, 

Ue»t, or Mahl Stick. — ^This is used to 
rest or guide the right liand or arm 
W'hen particular steadiness is required, 
as is the case in the painting of small 
objects and minute details. It is 
usually formed of cane or of lance- 
wood, and it should be light, yet firm. 
The low'er end of the stick is held in 
the left hand, while the upper ex- 
tremity, which is covered with a soft 
round ball or pad of leather, to pre- 
vent injury, rests on the canvas or 
some other convenient support. 

Brmhei. — To paint with effect, it is 
of the first consequence to have the 
brushes well selected, and of the best 
quality that can Ims procured. They 
*kre of various kinds ; of ho^-hair, 


sable, btwlger, fifcli, and goat-hair. Of 
these, the most useful are the h(^- 
liair, sable, and badger brushes. The 
black fitch and white goat-hair are but 
seldom used, as the sable and hog tool 
will effect all tliat can be done by the 
f(»rmer. Notliiiig can Vje superior to a 
well-made, tine, white bristle tcK)l, in 
larger work ; or to a good red sable 
for details. 

J/fMj-kair Toofs. — The.se brushes are 
made Ijoth round and flat. Flat hog- 
hair are generally more useful tlian 
nmnd ones ; the}" are preferred, as 
as.sisted in giving a sijuareness and 
crisjmesK of touch. They should he 
strongly and neatly miwle ; and in 
selecting them be sure tliat the hair 
has not been cut at the points, for this 
i.-i sometimes done with inferior brushes ; 
hut such brushes liave an unpleasant 
and coarse touch, laying on the colour 
in a scratchy manner. It will be found 
to Ixj a good test, if they be made of a 
very fine silky-looking hair, and be 
\ery soft to the touch. They should 
however l>efirm, yetelivstic ; springing 
l>ack to their form after being pressed 
laterally upni the hand. Lastly, the 
shajx? should be flat and wedgelike, 
without straggling or diverging hairs. 
Let the Iwudle lx; of cedar, and 
}K>li 8 hed ; tlie cedar is pleasant and 
light to hold, and being polished is 
easily cleaned. The old white pine 
handles, sooner becoming ingrained 
with colour, are both dirty and dis- 
agreeable to work with. 

Sable Jiriidas.-^The olwervations 
regarding hog-lmir tools will apply to 
the sable tools ; but these latter should 
have the additional pro{)crty of comiiig 
to a fine, yet firm point. Be care^l in 
choosing sable brushes, the hair of 
w'hich is of a pale yellowish (jast ; and 
see that the brush is firm, and that it 
springs well to its point. The round 
sable tool is as seiwlceable as the flat 
one, and is used in working the finish- 
ing parts of apainting. Round brushes 
ill quills, known by the name of sable 
pencils, are also applicable to the same 
purpose. Pencils that b^ or svrell 
where the liair is inserted in the quill, 
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or the hairs of which divei'ge and form 
several points, are worthless. 

Badycr tools are of various sizes ; and 
the hair, instead of coming to a close 
end or point, as in other brushes, 
diverges or spreads out, after the 
manner of a dusting brush. When 
good, the hair is long, light, and pliant, 
of a reddish brown or black, ^\ith clean 
white ends. The chief use of the IkkI- 
ger tool is to soften or sweeten broad 
tints, such as skies, water, distances, 
and the like ; it is a \^ry valuable as- 
sistant to the young j)ainter ; but must 
be used with caution, because its in- 
judicious use frequen t ly ties troys forms, 
and produces woolliness. If the Uulger 
tools be much employed on a large sur- 
face of colour, the points of the hair 
frequently become so loatletl with 
cttlour, that it is necessary to clean 
often. This is l)est done by pincliing 
up the brush rather tightly at the ends, 
and wiping it on a cleitii rag. The 
brush is thus kei»t free from colour 
during the progress of the work, w'hich 
might otherw’ise 1 >e sullied and deterio- 
rated in the purity of its tones. The 
badger brush is also useful to the land- 
scape jjaiiiter, for aiirying minute 
points of colour into those wet parts 
of the work whicli re<|uim to be light- 
ened, enriched, or vai-ied. 

Cleaning Brushes. — All brushes, 
after being use<l, should be carefully 
cleaned. This is Ijest effected by im- 
mersing the hair of the brushes in a 
little raw' linseed-oil ; the oil should 
afterwards be washed out witli soap 
and w'arrn water, till the froth which 
is made by rubbing the brushes on the 
palm of the hiwid is jsjrfectly colour- 
less. The brushes should next be 
rinsed in clean water, and the water 
pressed out by a clean tow’el. The 
hair should then be lai<l straight and 
smooth, and each brush restore<I to 
its proper sliape, by passing it between 
the finger and thumb, before it is left 
to dry. Care should be taken not to 
break the hair by too violent rubbing, 
as that Vould render the brushes use- 
less. Many painters use tur[)entine 
instead of linseed-oil in tlic cleaning of 
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brushes ; it eftecl-s the (jbject more 
quickly, but the only use of turfHJutine 
that sliould be permitte<l, is to rinse 
the brushes in it slightly, w’hen it is 
reijuired to clean them quickly ; on no 
! account sh(>uld they be permitted to 
I I'emaiii soaking in the turj:>entinc, as 
j this piuctice is certain to injure the 

■ brushes, tendering the hair Imrsh and 
. intnictable, and freciuently dissolving 

the eement by wdiich the hair is hehl 
I ill the socket of the handle. 

C'a/infs. — This is the geiieiiil mate- 
rial used for ]«iinting. It is kept, pre- 
}»ared in rolls of various widths, and is 
sol<l also strained on frames of any re- 
quired size. The ground jirefiara- 
tion of the cjinvas sliould l>e thin, yet 
completely covering the ihmwls of 
1 the fabric ; and it should be free from 
I projecting lines and knots. 

! Take suitable new cainas, stretch it 
i well ufxni a stretching frame, wet it 
I well with clean water, ami aflerw’ards 
, (hy it thoroughly ; then stretch it a 
I second time. Grind e(iual t|uantitie8 

■ of white-lead and whiting, well ilried, 

I with 5 [larts of raw' oil, and add 1 |)art 
1 Ixiiled oil ; prime the cloth over on the 
; face with a brush, jialette knife, or 
I trow'el ; the last is prefemble to those 

wiio can use it. After the canvas lias 
I had sufficient time to dry, sempe off 
; from the liack any BU|)enibundant 
; colour which may have juissed through 
I it ; then re[>eat a second coat on the 
i face, lojiviug it as smooth ius jKissible. 
j When luird and dry, rub it smootli 
I with a jiiece of light pumice ami w’ater, 

I so as to cut otl’or lay all the knots in 
1 the canvas ; then giiml 2 |)arts w hite- 
j lejwl, 2 |)arts whiting, and 1 fiart burnt 
I ochre, with a small quantity of pumice, 
all w'ell gn)uml sejmrately rather stiff 
in raw oil ; afterwards mix the whole, 
adding a little gold size, dilute with 
half raw oil and Ixalf tur|)entine, and 
apply a third, fourth, or fifth coat ; 
repeat rubbing down with pumice and 
water until smooth enough for paint- 
ing UJXJll. 

Oil SJceichiiu/ Paper is an extremely 
serviceable material for the young 
[ artist. It is matle of tlrawing paper, 
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covered with twe or three coats of oil 
colour, so as to furnish a gi'ound simi- 
lar tt> that of pi’cjKired canvas. It is 
cheiij) and portal »Ie, and stTvcs very 
well for early attempts and for fire- 
paralory sketi-hes ; for trying the ! 
eliects of any work {ne\iouK to its 
commencement, as Nsell as during its 
progress. pjijter has this advan- 

tiige, that, if tin; sketcli is rt^juired to 
be preserved, it can I'CJidily l)e piist«‘d 
or glued ujxm the cmiAas, ami tlien 
mounted on a deal fiame, when it will 
present the ai)|>eai’iiuce ot strained 1 
cam as. 

( iron lids . — Much divei>ity of opinion 
has existed re^pec•ling the colour of the 
surfiwe of tlie preparcil canvas. It is , 
a subject of considerabh' importance, 
for it is imjH)ssibl(‘ to fuint a richly ! 
coloured picture, with lifeand warmth, { 
UfKui a dull unsuitable gi-ound. A 1 
landscajte, if caix^fully handled, can l»e I 
bi'ought (»n and tmi>hed in a nioi'e 1 
brilliant niiunuT on a white ground ' 
than on an> «»thcr. It has, however, i 
lK*en objeete<l to ajuirely w liiteground, 1 
tluit it is li.dile to im pin t a cold chidky j 
cfiect ; but it must Ik* rememlaned | 
thiit what is id fiist white in oil, be- I 
comes in it shoii time of ii yellowish I 
hue, and its coldness of tone is thereby 
lowered. The white, or juile cream- 
(joloured, and jxile Wiu in drab-coloured 
grounds, seem to surpass sdl others. 
Tlie reason is thivt they thn)W a light 
and consei[uently a trans})ivremy\ 
tlirough the work ; and as all colours 
in oil {Minting have a tendemy to sink | 
into the ground on which they jireliud, i 
and to become divrker, this temleney j 
can lie counteracted only by having 
grounds of eonsidenible lightness and 
brilliancy. 

Cold grey gi'taindshave lieen used in 
landBcajie pjiinting ; but they impirt 
a heaviness of colouring much to lie j 
avoided. Some artists have piinteil 
on grounds of a dull red oi’ leather- 
colourevl tint, ainl much richness may 
Ihj gainevl by such ; but after a time 
the coloui’8 of any fKvrtion that may 
liav*e been thinly fMiinted sink into this 
strong ground, and the eftect produced 


is heavy and diwigreeable. Upon the 
whole, a white ground is to be preferred, 
as soon as the learner has actjuirevl 
some exfienence of the subseciuent 
ell'ect t)f his colours ; but as the inex- 
jjcrienced find much difficulty in pre- 
venting the cv)hlness and poverty of 
ex{>reshion which it is likely to cause 
under their hands, it will be advisable 
for the l)Cginner to bike the usual light 
stone dnih that is generally given to 
i-amas ; for it fui’nishes him with a 
middle tint or tone to start from, 
which, when visible in shatlows and 
middle tints, has not the raw cliulki- 
mw show n undei similarcircumstances 
on an unskilfully or inij)erfectly covered 
white ground. 

IV/uV/r.s are used to tem|)er and thin 
the colours, for the purpo.se of bringing 
them to a pro))er working state. All 
oils or varnishes act mon* or less to the 
eventual prejudice of the colour with 
which ihcv are combined for applica- 
tion. What is desired in oil piinting 
is a vehicle which, while it bis an 
agrt'i'uhle working ({uality, shall neither 
change nor Ik* degradeil by time, nor 
iuterfej-e with the jmrity of the tints 
as thev np|>ear at the moment they 
are first luiil on — a vehicle, tbit shall 
neither peiish nor crack as it becomes 
old. 

Oih. — Linseed, poppy, and nut oils 
are the fixed oils used as veliicles ; tur- 
]H*ntineand w'casioi ally spike-lavender 
are the e.s.sential oils so used. Of the 
lixed oils, linseetl is in most common 
use. 11, should be of a jmle amber 
cohmr, tnins|>arent, and limpid ; and, 
vv lien used in moilerately warm weather 
it should dry in a day. The most 
valuable qualities of linseed-oil, as a 
veliicle, consist in its great strength 
and flexibility. It is by fur the 
stnmgest oil, and the one which dries 
best and firmest under proper manage- 
ment. The next in importance is 
poppy oil. It is inferior in strength, 
tenacity, and drying, to linseed-oil ; 
but it has the reputation of keeping 
its colour better than linseed-oil ; and 
it is on this account generally employed 
in grinding white, and most of the light 
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pi^ents. Nut oil is more uncertain 
in its qualities than either linseed or 
poppy oil ; and is frequently extremely 
long in drying. Poppy oil, however, 
supplies its pl^e so well, that it is not 
commonly required. Oils are all more 
or less influenced in their drying by 
the colours with whicli they are com- 
bined ; some of which greatly ac- 
celerate, while others retard it. \Mth 
certain colours some oils will scarcely ' 
dry at all, unless means are employed 
to cause them to do so. 

Japanm’rif’ Odd Size is sometimes I 
employeda-s a iwwerful means of drjdng 
dark and transparent colours, whichare 
in general comparatively l)atl driers. 

Megilps . — Tlie vehicles known by 
this name are in great favour wdth 
artists. They possess a gelatinous 
texture, which enables them,' while 
flowing freely from the pencil, to 
keep their place in paintingand glazing. 
The megilp generally in use is forrn^ 
by mixing together, eciual parts of 
strong mastic varnish an<l drjdng oil. 
After remaining undisturljed for a few 
minutes, it assumes a gelatinous tex- 
ture, resembling a thin, transparent, 
amber-coloured jelly. Megilp varies 
in colour, as it is miwle •with either a 
pale or deep-coloured <lrying oil. The 
palest is m^e by using inst^ linseed- 
oil, in which a small quantity of finely- 
ground sugar of lead has been diffusecl. 
With eqmd parts of tliis compound and 
of mastic varnish, a very light megilp 
is obtained. Another megilp is made 
by mixing 1 part of a saturated solution 
of sugar of lead in w’ater, with 2 jMirts 
of linseed or poppy oil. These are 
well stirred or sliaken together till 
they are combined ; and then 2 parts 
of mastic varnish are added, and well 
mixed with the preceding. this 
means a white creamy emulsion is 
obtained, which, though opaque in use, 
becomes quite transparent as it dries. I 
A compound used occasionally in com- ’ 
bination with megilp, and consisting of 
1 part ofxopal varnish, 1 part of linseed 
or t^ppy oil, and 1 part of turpentine, 
will furnish a pleasant and serviceable 
^veliicle for general use. Care must l)e 


taken, however, to force its drying by 
the addition of ground sugar of lead, 
when employed with slow-drying pig- 
ments. 

Glazing. — K glaze is a thin trans- 
parent film of colour, laid upon another 
colour to modify the tone, or to aid the 
effect of the latter ; the w ork thereby 
appearing distinctly tlirough the super- 
irnptwed hiyer of glaze, from wiiich it 
recei\ es a characteristic hue. Glazing 
is eflecteil by diluting proper trans- 
{Mireut etdours with megilp or other 
suitolde vehicle. Thus diluted, these 
colours are laid upon portions of the 
wwk, either in broad flat tints, or in 
touches iMirtially and judiciously dis- 
tributed. The object of tliis pi’ocess 
is to strengthen shatlow's, and to give 
warmth or coldness to their hue : to 
subdue lights that are unduly obetru- 
sive, or to give Jidditional colour and 
tone to those that are deficient in force 
and richness. Should it l>e necessary 
to lighten the tone of any pirt of the 
picture, this cannot be done by merely 
glazing ; the first tints must tii’st be 
concealcil with brighter colours, of suf- 
ficient Ixxly for tbit purpose, and the 
glaze may then be applied. The glaze 
should usually be ilarkei* tlian the 
ground colour upon which it is to be 
laid ; and as a rule, it may be observed 
that the first painting of the picture 
should be brighter tlian the subject may 
require, in order tliat the subsequent 
glazings may low^er and obscure it to a 
proper and effective degree of tone. 
Glazing is generally effected 1^ the ap- 
plication ofililuted transparent colours; 
but occasionally semi-transparent co- 
lours are used for tliis puiqiose, pro- 
vided they are rendered sufiiciently 
transparent by the admixture of a large 
proiKirtion of veliicle These latter 
glazings are capable of being applied 
with excellent effect, where it may be 
necessary to modify the tones of those 
parts of the picture which do not appear 
satisfactory, or to produce particular 
effects, such as representations of 
smoke, dust, mists, and the like. 
Caution is however, necessary in glaz- 
ing with opaque colours ; b^use, if 
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used in excess, they will deteriorate 
the picture, by destroying its trans- 
parency. Should a glazing produce a 
result different from wliat W’as in- 
tende<l, the glaze may easily be re- 
moved by a rag, or, if the spot be 
smidl, by the finger, provided the re- 
moval be efibcted immedinitly^ that is, 
l)efore ^be glaze has htul time to fasten 
itself upon, or to soften, the colour on 
wliich it is laid, and in no (sase must 
glazing Ikj attemf)ted befoj'e the colours 
over which it is laid have l)ecome per- 
fectly dry and firm. 

Jmpnittwf /. — In oil painting, the 
shadows or dark jxjrtions of the pic- 
ture are [minted thinly, while the 
lights are laid tni or im [mated with a 
full [»encil and a stiff colour. In the 
lights of the foregrouiul, and of jwrts 
not intended to l>e remote, or to retire, 
tlie im[mHting should be bold and free; 
while in the more brilliant lights, it 
cannot well be too solid. There is, 
however, a reast)nable limit to the 
practice ; since actual protulierance or 
prominence of the [mint itself w-ill, in 
cerUiin lights, produce a false sliadow, 
and therefore a bad and false ettect. 
This will be understood, from observ- 
ing that the loading of thick masses of 
colour u[H)n the picture, so as to make 
them project considenibly from the 
surface, is done with the view' of their 
being strongly illuminated by light 
actually incident u[)on the [)icture, and 
of thus mechanically aiding in the pro- 
duction of roundnesB and relief, or in 
giving a sparkling effect to polished 
objects or glittering [)oints. But this 
artifice must be liad recourse to spar- 
ingly and cautiously, else it defeats its 
own object, and produces a coarse and 
vulgar air and effect. The pdette 
knife has always been a favourite in- 
strument of this impasting, or laying 
on of colour, capable as it is of produc- 
ing an agreeable brightness on, and of 
giving an appropriate flatness to, the 
pigment. A clear and appropriate tint, 
for instance, skilfully swept across asky 
by these means, often produces a sur- 
prisingly brilliant and charming effect. 

Smmbling —Scumbling, the opposite 


process to that of glazing, is done by 
going lightly over the w'ork with an 
opa<jue tint, generally produced by an 
admixture of white. For this purpose 
a hog-hair brush is employed, charged 
w'ith colour but sparingly ; and with 
it the tints are drawn vei^' thinly, and 
somewhat locjsely, over the previous 
[minting, which should, as in the case 
of glazing, be diy and firm. Scum- 
bling is used to nuxlify certain eflects, 
by rendering the portion to w'hicli it 
is applied cooler, greyer, and in fact 
less defined tlian it w-as l^fore, and to 
give air and distance to objects that 
seemed too near. It is thus of service 
both in cor recting a tendency to nmd- 
dinesH or dirtiness of colour, and to 
what may be called hardness or over- 
distinctness of detail, and in weakening 
the force of colours that are too pow'er- 
ful by softening and uniting such tints 
as may Im too violently contrasted. 
It is desirable to avoid, as far as pos- 
sible, scumbling over shadow's, as an 
inex[»erienced hand might thus destroy 
their transparency. 

Liniwj Old }\iintiwj ». — («) Take a 
piece of unbleiiclied calico, strain upon 
a frame, and size it with w'eak size. 
When dry take J oz. spirits of turpen- 
tine, 1 dr. cam[)lior, dissolve in it 4 oz. 
ct>ld-draw'n linseed-oil, 2 oz. white-lead, 
2 oz. still’ ground umber, 4 oz. finely 
washeti and dried whiting. Mix aU 
together ; apply it to the calico, well 
rubbing it in ; after the second coat, 
[mmice to erase the lumps. Give the 
picture a coat, and pumice that ; then 
coat both, and put them together upon 
a level board face dowm upon a piece 
of brow n paper w’ell sized. Well press 
and rub the air out, so as to bring 
them in perfect contact, and in a few 
days it may be tacked upon a frame. 

(A) Make a temporary stretcher, and 
let it measure inside a little laiger than 
the outside of the picture about to be 
lined, and on it stretch some unbleach- 
ed cdico ; trim the picture square 
cutting off all the old and ragged edges. 
Oil a piece of paper the size of picture 
W'ith linseed-oil, and lay it on a flat 
surface ; now lay the picture face 
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downwards on the oiled ptiper, and 
coat it with glue or paste until there 
is sufficient to make it stick well ; then 
lay the unbleached ailico on, rub well 
with the flat of the hand, iron it with 
flat iron till quite dry, taking care to 
put a piece of paper l^et\^■eeu the cjilico 
and the iron, or it may stick. Be sure 
the iron is not too hot ; and if it is a 
large picture, it will be as well to liave 
two irons, one getting liot while the 
other is in use. Wlien the pielin-e i^ 
quite dry it is rejwly for putting on the | 
new stretcher, which should be one j 
with two cross-birs, and can 1)6 ob- ' 
tained at any artists’ colourman’s. If 
you cannot make some good .stout j 
paste yourself, you hiul Itettcr buy it at 
the leather seller's, iwhl glue enough to 
make it a gowl strength, and let the ; 
two be well mixed together. ! 

Prc^crvhvi a or Crnrlrd 

Paintinff . — The prepfiration is a mix- 
ture of equal parts of linseed -oil and 
methylat^ chloroform , which is poured 
over the pjiintingif the (jolours are too 
brittle to I)e}i,r the friction of a soft 
brush. After remaining on the sur- 
face of the psdnting for a day or two, 
the excess of oil may be removed by 
means of a piece of c(»tton wool, or a 
soft brush, a fresh jiortion of the pre- 
servative applied, and the exce.ss re- 
moved as before. The proccs.s must be 
repeated from time to time until the 
colours are firmly fixed when the 
inting will bear friction, and may 
submitted to the cleaning pr<x:ess, 
or varnished. It is advisable, how- 
ever, to remove as much of the <lirt as 
possible from the picture, by careful 
washing with soft water, previously to 
the application of the fixing agent. 
The mixture will not restore the cracks 
in a painting, but simply fixes the 
colours, and renders the fjainting very 
elastic. A mixture of 1 part of methy- 
la^ted chloroform and 2 of linseed-oil 
is used for reviving the colours of j 
pM^tings. A small portion is rubbed 
ov&r the pictures, after washing, wdth 
cotlon-wool, and on the following day 
the painting is wiped over with a soft 
silk handitetehief . Oil and chloroform, | 
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when used in the proportion given, 
{lossess the property of restoring the 
faded colours of paintings, and develop 
colours which have perished, to the 
eye, hy age. 

Varnishing Vtihinhk Paintings. — 
Some artists employ for new^ pointings 
white of egg as a varnish, others do 
not varnish their paintings for one or 
two yejirs after lieing finishe<l, when 
the colours are completely liardened 
and mellow. Mastic varni.sh is tlie 
only one wliich can be removed at 
plejisure, and for tbit reason is gener- 
ally preferred to all others, although 
it is very liable to chill ; tliat is, it 
liecomes all over of a bluish steamy 
hue, M'hich obscure.^ the ))eauty of the 
painting, and apf>eiirs disagreeable to 
the eye. Many circumstances contri- 
bute towards causing it to chill ; for 
instsince, varnish made from weak, 
unripe gum miistic and common spirits 
of tur^wntine will cliill, pirticularly if 
applieil on new paintings, w’here tlie 
grounds, oils, and colours are fresh, 
soft, and absorl^ent. In order to pre- 
[ vent this, if pos.sible, employ no var- 
nish but that made from fine, rii)e gum 
nuistic and rectified tuq>cntine. Var- 
I nish for oil pjiintings, after l)eing pro- 
perly miwle, ought to stand for at least 
twelve months in laige wide-mouthed 
glass lx)ttles, without a cork, covering 
I the mouth with a piece of glass, so as 
! to admit the air, but prevent dust 
I falling in ; {)la(‘c the bottle so as to 
I receive a full light, but no sun. The 
I light and air so change and modify the 
I essential (luality f)f the tur^ntine, 
that the vsirnish becomes ekistie, clear 
and brilliant, having so much improved 
during tliat time as seldom or never to 
chill or Ijecome steamy, and by age it 
loses that attraidion which all new- 
made varnishes possess for moisture 
and impure exhalations. Therefore, 
as a preventive against varnish chil- 
ling, employ none but good old varnish; 
never apply it on new or old paintings 
until pniperly cleaned, and well dri^ 
from moisture ; apply the varnish in 
a warm room, where the painting and 
varnish also receive a proper warmth. 
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After the varnish is applied, let it re- | 
main until properly dry ; recollecting 
that with all ncwly-pjiiiite<l pictures, | 
where the gi-ounds and colours F«re soft 
and ab.sorl>cni, and where the pictures j 
are aftenvards ex|X)sed to sti’ong, 
moist exhalations, the varnishing in i 
time will chill ; l>ut when piin tings 
are pro{)eiiy cleaned an<l varnished, 
an<l afterwanls hung up in <lry rooms 
or gjilleries, there is no reason to fear 
their chilling. 

JJttrmony of Cohin’s. — Harmony of 
colour is produced l>y an equable use 
and distribution of the primary colours, 
whether used sim|)ly as such, or united 
in various proportions in their com- 
IK>unds. Harmony is recognised in a 
picture when nothing exists in it that 
disturbs the eye by \inlent opjwsition 
or contrast of colours ; judicious con- 
trast, however, tends much to produce 
harmony, when tlui force of the con- 
trast is diminished by the juxbi}H)si- 
tionof tones piirtaking more or less of 
the colours eanploycd in producing the 
contrast. This we shall find is the 
process employed l)y nature, the reds 
in which are harruonis(.Hl with t he con- 
tnisting green by hues t»f orange, or 
yellow green ; and so with other colours. 
Harmony of colour in [lainting is l)cst 
obtained by setting the jKilettc with 
those })ignjent8 wliich, through the 
prevalence of any of the primaries, 
blend with, or, as it were, run into 
ea(jh other. Thus, commencing with 
white, we proceed to yellow, omnge 
or yellow-reds, red, blue-reds, blues, 
green-blues, greens, browns, grey, and 
black. A palette c^vn l)e set warm or 
cold, as the subject may require, by 
selecting pigments in which blue pre- 
dominates or is deficient. 


Artistic Painting in Water 
Colours. — The practice of the art 
consists of sketching the outline, of 
tinting or shading with sepia, bistre, 
or india-ink ; and of the application of 
the pigments, in tliree or more suc- 
cessive stages, to the attainment of a 
finished drawing. Instructions must, 
of nece.ssity, lie of a general character, 
liecause almost cverj’ artist of genius 
finds out for himself and practises some 
peculiar methods of applying the pig- 
ments, wliich can only l>e learned by 
tluKse who become his pupils. These 
peculiar methods constitute the various 
styles of the masters of the art, by 
which their works arc so readily recog- 
nised and distinguished. 

Mattriah. — Tlie principal materials 
required by the |)ainter in water colours 
are drawing p.q)er, ivor} for miniatures, 
drawing boanl, jiigments or colours, 
leiwl |K‘neils, hair jiencils or brushes, 
palettes, skills, sfvucers, cups or glasses 
for holding walei’, sponge, gum water, 
ox-gall, rubber, <lrawing pins, sharp 
coincx-jKiintod knife, and flat ruler. 

Hoorn. — 'fhe choice of a situation for 
the practice ofpvintingis not a matter 
I of indifleience. The room should be 
well lighttnl, of a northern asfiect, if 
|K»ssible, and free from reflected colours 
from opposite objects. As dust and 
grease are inimical to the delicacy and 
integrity of water-colour painting, it 
I will be the first care of the student to 
j guanl against them. The light should 
fall on the left hand of the painter, and 
; not lie mlmitted lielow the head. A 
rtKuu lighted from above, or by a sky- 
j light, is much to be preferred. 

; Pi ncHs orJini»/uK. — The hair pencils 

or brushes used iu water-colour paint- 
i iiig are made of camel-hair and of fitch 


. I Blue 1r con- j Bed and ) 
£ I trasteil by . . 1 Yellow, ) 
1 J Red Is con- ( Blue and i 
1 1 trasted by . . | Yelloiv, j 
S j YBLiowlscon- ( Bkie and i 
I trasted by . . I Red, j 


or Orange, 
or Green, 
or Purple. 


£ Orange or 
■g Green, or 
^ Purple, or 


f Red and ) is contrasted by^ 
t Yellow j Bi,xik. j 

j blue and) is contrasted by' 
1 Yellow, ) Red. I 

j Blue and i is contrasted by' 
( Red, i Yellow. , 


: or sable. The best are those known as 
I* i soft bj*own or black sables ; those made 
I I of red sable are not so useful, as they 
§1 ‘ |;K>88ess the batl (juality of stiffness, and 
w , disturb the colours by their harshness. 
^ j These brushes will hold a considerable 
3. 1 quantity of fluid, and should be used 
i ^ full, but not overflowing so as to be- 
3* i come unmanageable. After using, they 
1 should be carefully washed in eancl 
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water, and then slightly pressed in a 
piece of clean linen rag. A brush put 
away unwashed, especially if it has 
been used for india-ink, or any dark 
pigment, can scarcely ever be cleane<l 
again so as to be fit to use with light 
or delicate pigments. For large draw- 
ings, brushes are prepared, both round 
and flat, mountol in tin ; these are 
also useful in washing. The most 
essential quality of a good pencil is 
that it should yield a good point, for 
it is that part only which is used ; 
the hairs when moistened should form 
a cone terminating in a fine and delicate 
point. It should also be firm yet 
elastic, returning to a straight direc- 
tion immediately upon being lifted 
from the paper. 

Manngeirutnt of Dramng. — The ma- 
nipulation in water-colour painting is 
of the greatest simplicity, consisting 
merely in selecting the pigments re- , 
quire(i, mixing from them the various I 
tints the subject demands, and leaving 
them in their proper jfiaces upon the 
jwper. These pigments are rubl)ed 
with boiled or distilled water, on earth- 
enware slabs, with the juldition of a 
small quantity of gum water, for the 
strong marking of the shaflows, and so 
on. It is the u.sua] practice to lay on 
the first tints or washes with the hard- 
cake pigments ground on the slabs, 
while the middle or foreground is 
painted with the soft or Ijocly -colours, 
which, by remaining constantly moist, 
are always ready for use. The pig- 
ments should be ground in sufficient 
quantity, and with so much water as 
to be quite fluid, and capable of en- 
tirely filling the brush ; the super- 
fluous quantity can be easily removed 
by slightly pressing the brush on the 
e^e ^ the palette ; for unless the pig- 
ments are reduced to tins state of 
fluidity, the drawing actjuires a dry 
and harsh appearance ; while, at the 
same time, an excess of fluidity pro- 
duces a thinness and meagreness, leav- 
ingadkrkedge surrounding the coloured 
surface; wWcb inevitably lietrays the 
inexperienced hand. The progress of 
a wa^T't'^^lour drawing is that of simply 


j washing with the requisite colours, as 
I a preparatoiy stage, and pi oceeding by 
gradual and delicate additions where 
they are required, and so on to the 
finishing, which consists in applying 
the colours in their full Ixxly and 
strength, giving solidity to the forms, 
and a definiteness to the outlines that 
I constitutes a finisheil picture, equal in 
j vigoui’, freshness, and richness of tone 
j to oil piiinting. !Many parts of the 
' drawing must unavoidably l)e gone over 
I with colour that should be left white 
I for the high or brilliant lights ; the 
, colour must be remove<l from these 
' places by rubbing wth a sharp scrafier ; 

or by moistening the spot to be rc- 
I claimed with a pencil dipped in clean 
water after it has remained a few 
I moments, the moisture is removefl 
i w'ith a piece of clean blotting j»4j)er, 

1 and then rubbing the surface of the 
piper by means of a white liandker- 
chief, rubber, or bread-crumbs. 
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Paper. 

Astronomical Drawing-paper. 

Felix Plateau de8cril)eH'in ‘Les MoiideH’ 
an ingenious process for drawing on 
paper white lines on a black ground — 
a method frequently used for astrono- 
mical illustrations — by means of which j 
both author and artist are able to judge ! 
of the ctiect of such an illustration be- 
fore putting it into the hands of the 
engraver. A piece of tluckish fjaf»er, 
as smooth as jK)ssible, a little larger 
than the intended illustration's heated 
by laying it, with proper precautions 
against being injured, <jn the top of a 
stove, and a piece of Injcswax is rubl)ed 
over it until the {>a]>er is completely 
covered with a thin coating. A piece ; 
of gliiSH, the size of the {tajier, is 
blackened by being held over a candle, 
and, when thoroughly (X)oled, it is laid 
on the waxc‘d paper and rubbed 
thoroughly with the fingers, the result 
being tliat the blackened surface is pro- 
duced on the iMiper, on which any de- 
sign can be traced with a needle ft)r tlie 
finer lines, or the back of a steel pen 
for the thicker ones. 

Blotting-paper.— This is a iMiiier 
whose value consists in its absorbing 
qualities, and these de{)eud us much 
upon the mode of prepftration on upon 
the material. For blotting of a high 


hour in the enpne. For pink blottings, 
furnish § white cottons and turkey 
reds, if they can be got ; if not, dye 
with cochineal to tlic desired shade, 
empty down to the machine before 
starting, and see that the vacuum- 
pumps are in good condition. Remove 
the weights from the couch roll, and, 
if there are lifting screws, raise the 
top couch roll a little. Now take the 
shake-belt off, as the shake will not be 
re<]uired. Press lightly with the first 
press, and hiive tlie top roll of the 
second press covered with an ordinary 
jacket similar to a couch roll jacket. 
Dry hard, and jwiss through one 
caleiKlar with the weights off, and then 
roll as liglit as jM)ssible — just enough 
to smooth slightly. (Dunbar.) 

Crystalline Paper.— According 
to Riittger, the simplest method of 
pving paper surfaces a crystalline coat- 
ing is as follows : Mix a veiy concen- 
trated cold solution of salt with dex- 
trine, and lay the thinnest possible 
coating of the fluid on the surface to 
j be covered, by means of a broad soft 
bru.^h. After drying, the surface has 
a beautiful bright mother-of-pearl 
coating, which, in consequence of the 
dextrine, adheres firmly. Prof. Bdtt- 
ger mentions the following salts as 
^apted to produce the most beautiful 
crystalline coating ; sulphate of mag- 
nesia, acetate of soda, and sulphate of 


class, cotton rags of the weakest and tin. Paper must first be sized, other- 
tenderest description procurable should wise it will alworb the fluid and prevent 
be chosen. Boil them with 4 lb. caus- the formation of crystals on its surface, 
tic soda per cwt. — that is, if you bive i Visiting cards with a mother-of-pearl 
no facilities for boiling them with lime cotvting have for some time been in use. 


alone. When furnished in the break- 
ing-engine, wash thoroughly Ixjfore 
letting down the roll ; then reduce j 
them to half-stuff, and as soon as fuis- 
sible empty into the poacher, or <x>n- 
vey to the poacher as the case may be, 
and bleach with great care. When up 
to the desired colour, empty into the 
drainer, and drain immediately. It 
may be mentioned that the breaker- 
plate ought to be sharp when starting 
to blottings. The beater roll and plate 
should be in good order, and the stuff 
beaten off smartly, not to exceed IJ 


Coloured glass is well adapted for such 
a coating, which has a good eflect when 
the light shines through. 

Deciphering Burnt Docu- 
ments. — Rathelot, an officer of the 
Paris law courts, succeeded in an 
ingenious manner in transcribing a 
number of the registers which were 
burnt during the Commune. These 
registers remained so long in the fire 
tliat each seemed to have Income a ho- 
m<^neouB block, more like a slab of 
chfi^oal than anything else, and when 
an attempt was made to detach a leaf 


3 
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it fell away into powder. Many scien- 
tific men examined these unpromising 
black blocks, when Rathelot Iiit upon 
the following method of operation : 
In the first place, he cut off the back 
of the book so as to leave nothing hut 
the mass of leaves which the lire had 
caused to adhere to each other ; he then 
steeped the book in water, and after- 
wards exposed it, all wet as it was, to 
the heat at the mouth of a furnace ; 
the water, as it evaporated, raised the 
leaves one by one, and they could l)e 
separated, but with extraordinary pre- 
cautions. Each sheet was then de- 
ciphered and transcribed. The appejir- 
ance of the pages was very curious ; 
the writing appeared of a dull black, 
while the paper was of a lustrous black, 
something like velvet decorations on a 
black satin ground, so that the entries 
were not difficult to read. 

Enamelled Paner. — 1 lb. of 
parchment cuttings, ^ lb. of isinglass, 
and J lb. of gum arabic, in 4 gal. of 
water, are boiled in an iron kettle 
until the solution is reduced to 12 
quarts ; it is then removed from the 
^e and strained. The solution is 
divided into three parts of 4 <juarts 
each ; to the first portion is added 6 
lb. of white-lead, ground fine in water ; 
to the second portion is added 8 lb. 
of white-lead, and to the third is added 
6 lb. of white-lead. The sheets of 
paper are stretched out upon flat boards 
and brushed over with a thin ct>at of 
the first mixture, with an ordinary 
painters* brush ; the paper is then 
hung up to dry for 24 hours. After 
this, the paper is ready to receive a 
coat of the second mixture, and again 
hung up to dry for 24 hours ; the 
paper is then treated in the sjime way 
with the third mixture, and dried for 
24 hours. After this it receives a 
high gloss, which is obtained by laying 
the wort: with its face downwanls on 
a highly-polished steel plate, and then 
pasBu^ Itoth with great pressure lie- 
ia pair of powerful rollers. It 
is to be regretted that this enamelled 
Bur&cets not very durable, as it comes 
off after lyelting^ To prevent this, a 


solution of some n;sinous subslance 
may be added in the last operHti<ni. 

Piltering-paper.— That usually 
employed i-s blotting-paper. S. H. 
Johnson makes a kind by mixing 6 to 
20 per cent, of purified animal char- 
coal powder with the pulp, which is 
preferably long-fibred. 

Hardening Paper. — The French 
papers speak of a method of rendering 
paper extremely hard and tenacious, 
by subjecting the pulp to the action 
of chloride of sdne. After it has been 
treated with the chloride, it is sub- 
mitted to a strong pressure, thereafter 
becomiug as hard as w'ood and as tough 
as leather. The luirdness vanes accord- 
ing to the strength of the metallic 
solution. The material thus produced 
can be easily coloured. It may be em- 
ployed in covering floors with advan- 
tage, may replace leather in the manu- 
facture of coarse shoes, and is a good 
material for wiiip-handles, the mount- 
ings of saws, for buttons, coraljs, and 
other articles of various descriptions. 
An excellent use for it is large sheets 
of roofing. Paper already manufac- 
tured acquires the sjinie consistence 
when plunged, unsized, into a solution 
of the chloride. 

Incombustible Paper may be 

made by mixing with the pulp a fluid 
obtained by atlding to an aqueous solu- 
tion containing If oz. of pure tallow 
soap, just enough alum to completely 
decompose the soap. The jjaper made 
with this requires no size. (See also 
ii. 291.) 

Iridescent Paper.— Boil 8 oz. 
nutgalls, 5 oz. iron sulphate, 4 oz, 
sal-ammoniac, 4 oz. indigo sulphate, 
2 dr. gum arabic, in water, wash the 
paper with it, and expose to ammonia 
vapour. 

Ivory Paper. — The properties 
which render ivory so desirable for 
artists are, the evenness and fineness 
of its grain, its allowing aU water 
colours laid on its surface to be washed 
out with a soft wet brush, and the 
facility with w'hich the artist may 
«;rape off the colour from any particular 
part, by means of the point of a knife. 
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Paper : Ivory, 

or other coTivcnient instruinent, and 
thus heighten the lighte in hiH ^minting 
more expeditiously and elhcacioualy 
than can be done in any other way. 
These advantages are obtained in the 
paper niiide according to the following 
receipt, without any of the disatlvan- 
tagcs of ivory, such as its limited size 
and cliangeable colour. Tnices made 
on the Kurbice of ivory paper by a 
hard black-lead pencil are much more 
ejisily effaced by rubl)er than from i 
common drawing-paper, which, to- 
gether with the extremely tine lines ] 
which its hard and even surface is ' 
aipible of receiving, peculiarly adapts 
it for the reception of the most <leli- 
c^ite kind of fiencil-drawing and out- I 
lines. The colours laid upon it have 
a greater brilliance than ufM)n ivory, j 
owing to the suiierior whiteness of the ! 
ground. ! 

Take 1 lb. of clean jMirchment cut- | 
tings and put I hem into a 2-(juart f)an, ; 
with nearly as much water as it will j 
hold ; Ixjil the mixture gently f<»r 4 or j 
5 hours, adding water from time to , 
time to supply the place of that driven 
oflT by evaporation ; then cjirefully 
stniinthe lujuor from the dregsthrough 
a cloth, and when cold it will form a 
strong jelly, wliich may l)e (villed size 
No. 1. Return the dregs of the pre- 
ceding process into the pan, fill it with 
water, and again boil it as Ixsfore for 
4 or 5 hours ; then strain off the liquor, 
and call it size No. 2. Take tlmee 
sheets of drawing-paper — outsides will 
answer the purjwse j)erfectly well — 
wet them on both sides with a soft 
sponge dijiped in water, and paste 
them together with the size No. 2. 
While they are still wet, lay them on 
a table, and place them u|:K)n a smooth 
slab of writing slate somewhat smaller 
than the paper, turn up the edges of 
the paper, and paste them on the Iwck 
of the slate, and then allow the paper 
to dry graduBdly . Wet as l)efore three 
more sheets of the same kind of paper, 
and paste them on the others, one at a 
time ; cut off with a knife what pro- 
jects beyond the edges of the slate, and 
when the whole is perfectly dry, wrap 


Lithographic. 

a Hinall piece of slate in coarse sand- 
payier, and with tliis rubber make the 
surface of the paper quite even and 
smooth . Then paste on an inside sheet, 
which must be quite free from spots 
or dirt of any kind ; cut off the pro- 
jecting edges as l>efore, and when dry 
rub it with fine glass-paper, which will 
produce a perfectly smooth surface. 
Now take j pint of the size No. 1, 
melt it with a gentle heat, and then 
stir into it 3 table-spoonfuls of fine 
plaster-of-Paris ; when the mixture is 
complete, pour it out on the paper, 
an<l with a soft wet sjH)nge distribute 
it as evenly as |;) 08 sible over the surface. 
Then allow the surface to dry slowly, 
and rub it again with fine glass-paper. 
1.4istly, take a few spoonfuls of the 
size No. 1, and mix it with three- 
fourths its (juantity of water ; unite 
the twt) by a gentle heat, and when 
the insiss bus coolefl so as to be in a 
semi-gelatinous state, pour one-third 
of it on the surface of the paper, and 
sprejid it evenly with the sponge ; when 
this has dried, put on another portion, 
and afterwards the remainder ; when 
the whole has again become dry, rub 
it over lightly with fine glass-paper, 
and the process is complete ; it may 
accordingly be cut away from the slab 
of slate, and is ready for use. The 
quantity of ingretlients above men- 
tioned is sufficient for a piece of paper 
17J by lf>J in. Plaster-of-Parie gives 
a perfectly wliite surface ; oxide of 
zinc, mixe<l with plaster-of-Paris, in 
the pro}X)rtion of 4 parts of the former 
to 3 of the latter, gives a tint very 
nearly resembling ivory ; precipitated 
carbonate of baryta gives a tint inter- 
mediate between the two. 
Lithographic Paper.— (1) To 
prevent ink from (ulheriug to aod sink- 
ing into lithographic paper, which 
would render a perfect transfer to the 
stone impossible, the following plana 
are used : (1) Coat the paper with 
three successive layers of sheep-foot 
jelly, one of cold white starch, and one 
of gamboge. The first coat is applied 
by a sponge dipped in the hot solution 
m jelly, thinly but very evenly oyer 
X 2 
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the whole surface ; the others are ap- 
plied in succession, each previous one 
being allowed to dry first. When the 
paper is dry, it is smoothed by passing 
through tlie lithographic press. (2) 
Cover rather strong unsized jiaper with j 
a varnish composed of 120 parts starch, ^ 
40 of gum-arabic, and 20 of alum. 
Make a minierate paste of the starch . 
by boiling, dissolve the gum and alum 
separately, and then mix all together. 
When well mixed, apply hot with a 
flat smooth brush to the leaves of 
paper. Dr}^ and smooth by passing 
under the press. 

(2) Make strong separate solutions 
in hot water of gum arabic 2 parts by 
weight, starch 6, alum 1. Mix, and 
whilst moderately hot, give the paper 
two or tliree coats with a brush, allow- 
ing each coat to dry before the next is 
applied ; finish by pressing. Another 
plan is to smear the paper with se\eral 
cold coats of thin size, and then use 
solutions of white starch and gamboge 
water, allowing each coat to dry as be- 
fore. Paper thus prepared is written 
on with litho. transfer ink, the back 
wetted, placed on a clean stone, and 
run tlirough the press, when a reverse 
copy is obtained, which can be printed 
from in the usual way. 

Luminous Paper.— A luminous 
and damp-proof paper is prei)ared by 
adding phosphorescent powder and 
gelatine to the pulp. The proportions 
are : 10 parts water, 40 paper pulp, 20 
phosphorescent powder (preferably 
slacked for 24 hours), 1 gelatine, 1 
saturated solution potash bichromate. 
(See also Luminous Substances.) 

Uanifold Writing or Carbon 
Paper.— The white paper is only very 
fine thin writing-paper. The black is 
soft paper, prepared by being smeared 
with a composition of grea«e and plum- 
bego or lampblack ; this mixture is 
allowed to remain on for 12 hours, and 
the paper is then wiped smooth with a 
piece of wool or cotton-waste. ^ Place 
white paper over black, and write with 
a blunt point. 

OUeo Paper.— (1) Brush sheets of 
paper Over wnh boiled oil in which a 


little shellac has Injen carefully tlis- 
Rolved over a slow fire ; suspend on a 
line till dry. (2) The paper is laid on 
a square board, and well cover ed with 
a mixture composed as follows ; boiled 
linseed-oil is reboiled with litlxarge, 
lead acetate, zinc sulphate, and burnt 
umber, 1 oz. of each per gal. The 
first sheet is covered on lx>th 8ide.s, the 
second, placed on this, receives one 
coating, and on ; separate, and hang 
up to dry, . 

Packing-Paper. — (1) P^king- 
paper may lx; made water-tight by dis- 
solving 1*82 lb. of white soap in 1 qt. 
water, and dihsolving in another qt. 
1-82 oz. (apothecaries’ weight) gum 
; arabic, and 5*5 oz. glue. The two 
solutions are mixed and warmed, the 
, paper is soaked in the mixture, and 
' passed between rollers or hung up to 
dry. (2) The paper is treated M,oth 
' boiletl linseed-oil, the excess of oily 
j particles being removed by benzene ; 
it is then washed in a clilorine hath, 
and, after drying, treated with hydro- 
gen peroxide. If the piper lias l>een 
made from ro[)e8, it is coated with a 
layer of starch before the treatment 
with linseed -oil and benzene. The 
final operation is “ satining,” by a pas- 
sage through smooth rollers. (3) Rus- 
sian oil-cask bottoms are often pasted 
over on the outside with a kind of 
paj)er liaving a gelatinous-looking skin, 
and which is quite oil-tight. Such has 
1 been brushed over with a mixture of 
blood and lime, a preimration much 
used in Russia and Cliina, and quite 
oil - and water-tight. Chinese packing- 
cases are often pasted over with paper 
painted with this mixture. Tlie Chi* 

‘ nese achio-lioa is made by mi^ng 3 
' parts fresh blood (beaten up till free 
i from fibrine) with 4 of dry ix)wdery 
slaked lime and a little alum. Tlie 
thin pasty mass thus obtained may be 
I used at once. 

! Paper Powder.— Boil white paper, 

' or paper cuttings, in water for 6 houra. 
Pour off the water, pound the pulp m 
j a Wedgwood morW, and pass tnrou^ 
a fine sieve. This powder is employed 
I by the bird-stuffers to dust over the 
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legrt of some birds and the bills of 
otliers, to give them a powdery ap- 
pt^irauce ; also to communicate the 
df)wny })l()om to rough-coated artificial 
fruit, and other purposes of a similar 
natui'e ; it makes excellent pounce. i 

Safety-paper. — Paper which has ' 
l>een passed through a solution of glue ' 
with T) per cent, potassium cyanate , 
and antimony sulpiride, Is immersed j 
in a dilute solution of magnesium or i 
copper .sulpliate, and afterwards dried, i 
Nothing written on tins piiper with ink J 
prej Mired from galls and iron sidls can ! 
lx; destroyed by acids, etc., nor by me- | 
chanioal erasing. Aidds would colour j 
the Vjlack writing blue or red, while i 
alkalies would colour the p<i|jer brown ; j 
erasing would remove tlie surface of 
the pa})er, and show the white ground. . 

Smoothing Paper. — Tjay the i 
jraper, face downwanls, on a .sheet of 1 
smooth unsized white ptiper ; cover it 
with another sheet of the same, very | 
slightly damped, and iron wdth a nu»- i 
derately warm flat-iron. 

Splitting a Sheet of Paper.— 
People who Irnve not seen this done 
might think it iiupossihle ; yet it is 
not only possible, but extremely easy. 
Get a piece of plate-glass, and place on 
it a sheet of paper ; then let the latter 
be thoroughly soaked. With care and 
a little dexterity, the sheet can lie split 
by the top surface licing removed. But 
the best plan is to paste a piece of cloth 
or very strong jiaper to each side of 
the sheet to hie split. When dry, 
violently and without hesitation pull 
the two pieces asunder, when part of 
the sheet will be found to have adhered 
to one and part to the other. Soften 
the paste in water, and the pieces can 
be easily removed from the cloth. The 
process cau be utilised in various wa3^B. 
If it be wanted to paste in a scrap-book 
a newsjvaper article printed on both 
sides of the paper, and there is only 
one copy, it is veiy convenient to know 
how to detach the one side from the 
other. The i»per when split, as may 
be imagined, is more transparent than 
before, and the printing-ink is some- 
what duller. 


Test-papers, litmus.— To pre- 
pare litmus-paper, rub good litmus 
wdth a little hot water in a mortar, 
and pour the mixture into an evapo- 
rating basin ; add water until the pro- 
portion is ^ pint water to 1 oz. litmus ; 
cover up so as to keep warm for an 
hour, after which the liquid must be 
fdtered, and fresh hot water poured on 
the residue. This is boiled, covered 
up as before, and allowed to stand. 
The operation is repeated a second time, 
and, if much colour comes, a third 
time. The first solution is kept sepa- 
rate from the second and third, which 
may lie mixed together. The first 
will not require evaporation, but the 
others may lie so far reduced in quan- 
tity that when a piece of blotting- or 
filtering-pa|>er is dipped into them and 
dried, they will impart to it a blue 
colour of sufficient intensity for use. 
The i)a|wr is then dipped in the solu- 
tion. The pijjer— blotting will suit 
very well — should always be unsized, 
of goo<l colour, and moderate thick- 
nchs, say 16 to 20 lb. demy, and cut 
into pieces of a convenient size for dip- 
ping. Particular care should be taken 
to use paper a.s free as possible from 
ejirthy matter, and especially from 
carlionate of lime. Siz^ papers pro- 
duce a finer tint on the surface, but 
are not so delicate as a test. Pour 
the litmus solution into a plate, and 
draw the slips of paper through it 
in sucli a manner that the fluid will 
come into contact with both sides ; 
allow it to drip, then hang them across 
two thread lines to dry. The tint 
ought to be a distinct blue, and may 
lie tested as to its delicacy by touching 
the jwper with a very dilute acid, 
obserring whether the red colour pro- 
duced is vivid or not. It should, when 
dry, be tied up into bundles, and pre- 
served from the air and light. A wide- 
necked glass-stoppered tottle is best 
suited for the purpose. Put in the 
test-papers, and paste round the side/ 
of the bottle a piece of dark paper to 
exclude the light, as both air and light 
tend to destroy the colour and efficacy 
of the test-paper. 
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Twnrtcnc.— This is prepared in a 
manner similar to litmus-paiier. A 
hot infusion of finely-crushed turmeric 
is made by lioiling 1 o/. turmeric in 
12 oz. water for J hour ; strain tlirough 
a fine cloth or silk hag, and leave the 
fluid to settle for a few minutes. The 
liquid should be of such strength that 
paper dipped into it and then dried 
will have a fine yellow c(»lour. The 
paper should lie of the sjime quality in 

every resjiect as for litmus-pajier. bio > 

particular care is necessary in drying, | 
as with litmus-paper ; but both papers 
should be prepared where acitl and al- 
kaline fumes Ciinnot come into contat:l 
with them, as they injure the colour 
of both. 

Tracing-paper. — (1) A Gerimn 
invention has for its object the render- 
ing more or less trans|)arent of [mper 
used for writing or drawing, either 
with ink, pencil, or crayon, and also 
to give the jiaper such a surface that 
such writing or drawing may be com- 
pletely removed by washing, without 
in any way injuring the paper . The 
object of making the paper translucent 
is that when used in schools the 
scholars can trace the copy, and thus | 
become proficient in the formation of j 
letters without the explanations usually ; 
necessary ; and it may also Ije used in j 
any place where tnwiugs may be re- 
quired, as by laying the pajier over the ] 
object to be copied it can lie plainly 
seen. Writing-paiier is used by pre- 
ference, its preparation conswting in 
first saturating it with benzine, and 
then immediately coating the paper 
with a suitable rapidly-drying varnish 
before the benzine can evaporate. The 
application of varnish is by preference 
made by plunging the paper into a Ijath 
of it, but it may be applied with a 
brush or sponge. The varnish is pre- 
pared of the following ingre<lients : 
Boiled bleached linseed-oil, 20 lb.; 
lead shavings, 1 lb.; oxide of zinc, 5 lb.; 
Venetian tuiiientine, ^ lb. Mix and 
boil .8 hours. After cooling, strain, 
and add 6 lb. white copal and ^ lb. 
sandauMh. (2) The following is a 
caintai method of preparing tiaciug- 


paper for architectural or engineering 
tracings : Take common tissue or cap- 
j)ai>er, any size of sheet ; lay each sheet 
on a flat surface, and spinge over (one 
side) with the following, taking care 
not to miss any part of the surface . 
Canada lialsam, 2 pints ; spirits of tur- 
pentine, 3 pints ; to which add a few 
drops of old nut-oil ; a sponge is the 
laest instrument for applying the mix- 
ture, which should he used warm. 
each sheet is preptired, it should he 
hung up to dry over two cords stretched 
tightly and parallel, alKiut 8 in. apart, 
to prevent the lower edges of the paper 
' from coming in conbict. As soon w 
1 dry the slieets should l>e carefully 
! rolled on slniight and smooth wooden 
1 rollers covered with paper, about 2 m. 
i in <liameter. The sheets will be dry 
' when no stickiness can he felt. A 
, little practice will enable anyone to 
, make good tmeing-paper in tliis way 
at a moderate mte. The comp(«ition 
1 gives substance to the tissue-^per. 
i (3) You may make jiaper sufficiently 
' transparent for tracing by satimating 
it with spirits of turpentine or benzo- 
line. As long as the paper continues 
to Ijo moistened with either of these, 
you can carry on your tracing ; when 
the spirit has evaporated, the paper 
will be opaque. Ink or water-colours 
may used on the surface without 
running. (4) convenient nieth(Kl 
for remlering ordinary drawing-paper 
transparent for the purpose of making 
; tracings, and of removing its trans- 
: pareucy, so as to restore its former ap- 
i pearance when the drawing is oom- 
' pleted, lias l)een invented by Puscher. 

! It consists in dissolving a given quan- 
tity of castor-oil, in one, two or thiw 
i volumes of absolute alcohol, according 
to the thickness of the paiier, 
plying it by means of a sponge. The 
alcohol evaporates in a feV^ minute, 
and the tracing-paper is dry and ready 
for immediate use. The drawing or 
tracing can lx^ made either with lead- 
[lencil or Indian ink, and the oil re* 
movetl from the jiaper by immersing 
in alwolute alcohol, thus restoring 

original oiiacity. The alcohol employea 
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in removing the oil is, of course, pre- 
served for diluting the oil used in pre- 
IKvring the next sheet. (5) Put J oz. 
gum-mastic into a Inittle holding 6 oz, 
l)eat sj)irits of turpentine, shaking it 
day hy djiy ; when thoroughly dissolved 
it is reiidy for use. It can be made 
thinner at any time by adding more 
tuqjH. Then take some sheets of the 
lajst quality tissue-piper, open them, 
and ap])ly the mixture with a broad 
brush. Hang up to tlry. (6) Carbon 
tracing-paper is prepired by rubbing 
into a suibible tissue a mixture of t) 
pirts lard, 1 of ])ees\\ax, and sutticient 
line lumpbliick to give iiagtsMl c<»lour. 
The mixture should l)e warm, an<l not 
l)e applied in excess. (7) Satumte 
ordinary writing -piy)er with fietroleum, 
and wij>e the .-urface tlry. (H) I.ay a 
sheet of tine white wove tis8ue-|»af>er 
fin a clean Isiard, brush it H«*ftly on 
Vwth side.^ with a solution of lieeswax 
in spirits of turpientine (say about ^ oz. 
in ^ pint), and liang to dry for a few 
day.s out of the dust. 

Transfer-paper. — Hub the sur- 
face of tliin p)st or tissue piper with 
graphite (black-lead), vermilion, red 
chalk, or oilier pigment, and carefully 
remove the excess of colouring matter 
by rubbing with a clean rag. 

Waxed Paper.— Plaice cartridge 
or other paper on a hot iron and rub it 
with l)eeswax, or brush on a solution 
of wax in turyieutiiic. On a large 
scale, it is prepired by opening a quire 
of paper flat uixm a table, and rapuUy 
ironing it with a very hot iron, against 
which is held a piece of wax, which, 
melting, runs down upon the pijier ami 
is absorbed by it. Any excess on the 
topmost layer readily penetrates to the 
lower ones. Such paper is useful for 
making waterproof and aiqjroof tubes, 
aud for general wrapping puryxises. 

Paper Stains. (Stc lUm Stains 
AND Staining for other paper stain»). 
Crimson . — A very fine crimson stain 
may be given to paper by a tincture of 
Indian lake, which may be made by 
infusing the lake some days in spirits 
of wine, and then pouring ott’ the 
tincture from the dregs. It may be 


stained red by red ink . It may also be 
stained of a scarlet hue by the tincture 
of dragon’s-blood in spirits of wine, 
but this will not be bright. 

Green . — Paper or parchment may be 
stained green by the solution of verdi- 
gris in vinegar, or by the crystals of 
verdigris dissolved in water. 

Orawje . — Stain the paper first of a 
full yellow by means of tincture of tur- 
meric ; then brush it over with a solu- 
tion of fixed alkaline salt, made by dis- 
solving ^ oz. pcjirlash, or salts of 
tartar in a quart of water, and filtering 
the .solutu»n. 

Purple. — Pa[)er may lie stained 
purple by arcliil or by tincture of log- 
wood. Brush the work several times 
with the following logwood decoction : 

1 lb. logwixMl chips, J lb. Brazil wood, 
boile<l for 1 \ hour in a gallon of water. 
When <lry give a coat of pearla.sh solu- 
tion, 1 dram to a quart, taking care to 
lay it on evenly. The juice of ripe 
privet licrrics expressed will also give 
a purjile ilye. 

Yell ore . — Paper may be stained a 
l>cautiful yellow by tincture of turmeric 
formed by infusing an ounce or more of 
the root, jKiwdered in a pint of spirits of 
wine. This may Ikj made to give any 
tint of yellow, from the lightest straw 
to the full colour, called French yellow, 
and Mill l»e (‘qual in brightness to the 
liest dyed silks. If yellow be wanted 
of a warmer or redder cast, annatto or 
dragon’s-blood must be added. The 
l>e.st manner of using these is to spread 
t.hem evenly on the paper by means of 
a broad brush in the manner of var- 
nishing. 

Kosin Size, Substitutes for. 

Various agents have been proposed as 
hubstitutes for rosin size. Of these 
“viscose” (cellulose sulpho-carbonatee) 
calls for special attention. The 
necessary quantity of viscose is added 
to the pulp, and allowed to become 
ihorouglily mixed ; the decomposing 
salt, either ma^esium sulphate or 
zinc sulphate, is then added, and 
gelatinous cellulose is precipitated 
which acts as a strong sizing agent. 
In must instances it is found necesaaiy 
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to add a small quantity of rosin size. 
Papers which have been sized with 
viscose show a remarkable increase in 
tensile strength, but the slight dis- 
coloration, due to decomposition pro- 
ducts of viscose, has up to the present 
time prevented its being used for the 
sizing of white papers. 

Casein, prepared from milk, is an- 
other sizing agent which may be added 
in solution to the pulp, and wliich is 
readily precipitated by alum, (^sein, 
although excellently suited for paper 
sizing, is but little u^ed on account of 
its cost. Other sizing agents, .such as 
silicate of .soda, aluminate of soda, 
ammonium albumen, wax., jmrafiiu, 
etc. , are very rarely used. 

Bleaching Paper Pulo by 
Electrolysis. —The electrolysis of 
solutions of magnesium chloride and 
common .salt ha.s attracted wmsiderahle 
attention of late years, and was first 
practised technically by H. Herraite. 
He prepared magnesium hy^xichiorite 
by the electrolysis of magnesium chlo- 
ride solution. Kellner u.ses cylinders ’ 
in which the fibrous materials are ex- 
posed alternately to the action of the 
products of the electrolytic decompo- 
sition of salt, namely, to sodium or 
sodium hydrate formed at the one, and 
chlorine or hydrochloric acid formed at 
the other electrode. 

Kellner decomposes .solutions in 
electrolysers, the electrodes of which 
are mtide of platinum-iridium, and 
Haas and Oettel liave lately introduced 
an electrolyser with carbon electrodes 
in which the hydrogen produced during 
electrolysis causes a continuous cir- 
culation of the salt solution. It is 
claimed that the bleaching efficiency 
of a solution of sodium hypochlorite, 
prepared electrolytically, is greater 
th<m that of a bleaching powder solu- 
tion containing an equal amount of i 
available chlorine ; at any rate this I 
method of bleachii^ r^uces the 
dan^ of the hbres being attacked to 
-a mtpiTniiTn, 

Loading JUCaterials for Paper. 

The follomng mineral substances are 
avedlal^^ for this purpose ! 


Chiim day (kaolin), which consists 
essentially of aluminium silicate, is 
the most commonly used loading 
material. 

Pearl hardening (sulphate of lime), 
imparts a very superior Wsh to papers, 
and is therefore employed in the 
manufacture of high-class papers. Its 
use is, however, rather costly, owing 
to its solubility in water. 

Heavy spar, blanc fix (barium sul- 
phate), is one of the most useful 
loading materials, giving the paper 
very valmible properties. It may be 
abided either in the form of a jKiste, 
or, l>etter, it may lx* precipitated in 
the pulp by decom|)o.sing barium 
chloride with (Tlaul)er’s .salt. 

Agnliie, which consists essentially 
of magnesium silicate, possesses a 
fibrous structure similar to that of 
a-sbestos. It imparts a soapy feel to 
papers, and gives an excellent finish. 
Owing to its fibrous structure, nearly 
the whole amount of this material 
added is ciirried by the pulp. 

Sietreh , — Starch is frequently used 
together with the rosin soap used in 
sizing; it is, however, quite safe to 
count it among the lo^ng materials. 
A large jiortion of the starch added to 
the pulp is lost ; but, although exjien- 
sive, its use for high-class papers can- 
not be disyiensed with. 

The feel of paf)ers loaded with starch 
is not unlike that of tub-sized pajiers ; 
they do not, however, possess the 
characteristic water-resisting properties 
of the latter. 

Wood Cellulose.— In the Cantor 
lecture Ixjfore the Royal Society of 
Arts, Julius Hubuer thus summarises 
the tliree methrsls of making chemical 
I wood pulp or wood cellulose : — 
j The Soda Prot^esn. — In the soda 
I process, the wood, freed from bark, 
knots, etc. , is cut into pieces of suit- 
able size, and is usually boiled in 
vertical stationary boilers with caustic 
soda lye, under high pressure (60 to 
150 lb. per sq. in.) The boiling is 
followed by a preliminaiy washing in 
the boiler, and the wasliing and bleach- 
ing of the pulp are genera% oomplsted 
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in the Hollander, from which the 
pulp ia transferred to a cylinder 
machine and converted into boards. 
The soda lye from the boiling, as well 
jiH the first wash water, are subse* 
quently dealt with in the soda recovery 
plant. 

The SuIpJmte Procensest . — ^The sul- 
phate processes, in which sodium sul- 
phate and caustic stnla are primarily 
employed as boiling agents, difler 
generally speaking in minor details 
only from the alkali processes, the 
construction of the jilant and the 
treatment lieing in the main similar. 

A superior and stronger ]nilp is, how- 
ever, obtained by the sulphate process. 

The SvJ.phite PrmesHCn. - -The use of 
liquid sulphurous acid proposed by 
Pictet hi\s for various reasons found 
no practical application. Tilghmau, 
in his {Miteuts of 1866 and 1867, de- 
scrilies tlie use of a(|ueous solutions of 
sulphurous acid for the manufacture j 
of cellulose from wood and other 
fibrous materials. 

As early as 1874, Ekman applied 
iiiJignesium bisulphite, whilst the 
credit of liaviug introduced the cheaper 
calcium bisulphite for this purpose is 
due to Dr. A. Mitscherlich, who, ac- 
cording to Hofmann, pro<luced cellulose 
on a commercial scale by means of 
this process in 1871. To ensure uni- 
form resolution <tf the ligno-celluloses 


Large towers are used for the prepara- 
tion of the bisulphite liquor £rom 
either limestone or from dolomite 
(magnesia limestone) ; these are filled 
with the stone, and a continuous 
stream of water is allowed to flow 
downwards whilst the sulphur dioxide 
enters the tower from below. The 
bisulphite liquor, prepared by this 
method, flows into a tank placed at 
the bottom of the tower. 

The other method of preparing bi- 
sulphite liquor consists in passing 
sulphur dioxide into milk of lime con- 
biiiied in closed vessels provided with 
stirrers ; the gas passes through a 
scries of these vessels in succession, 
and the operation is so conducted as 
to ensure complete absorption of the 
dioxide, whilst the atmospheric nitro- 
gen escajHis from the last vessel. 

The three principal forms of boilers, 
the upright stationary, the cylindrical, 
and the spherical rotary, are used 
as digesters in the manufacture of 
sulphite cellulose, but to protect the 
metal against the destructive action 
of the {»cid it is found necessary to 
line the boilei’s with an acid-resisting 
material. Lead was formerly used 
for this jmrpose, but has now been 
superseded by more serviceable raate- 
, rials ; such as Wenge's composition, 
consisting of Pf)rtland cement and 
sodium silicate ; Kellner’s composition, 


it is essential to chip the wood, after 
it has been freed from Itark and knots, j 
into small i)ieces, and to pass these j 
through crusliing rollers and sorters. 
The lx)iling liquor, which consists of a 
solution of either wdcium or magnesium 
bisulpliitc, is prepjired by the action 
of sulphur dioxide on calcium or mag- 
nesium carbonate or on an aqueous 
solution of calcium or magnesium 
oxide respectively in water. 

For the preparation of the sulphur 
dioxide required, sulphur is burned, 
or pyrites are roastal in specially 
designed ovens, which are supplied 
with such a quantity of air as contains 
the amount of oxygon required to 
form sulphur dioxide. After leaving 
the oven, the gas is cooled and washed. 


cement, with gT’ouud slate or glass ; 
and many othens. 

The time of lx)iling, the strength of 
the liquor used, and the pressure, 
vary cousidembly in the different 
works ; whilst in some instances the 
wood is digested during three days at 
a pressure of 45 lb. per sq. in., in 
others the treatment is completed in 
one day at a pressure of 90 to 100 lb. 
The wood, as it comes from the di- 
gester, is still further treated in order 
to bring about a complete separation 
of the fibres, and the pulp is finally 
washed and bleached in the ordinary 
breaker. In the bleaching of sulphite 
wootl a difficulty often presents itself 
in the appearance of a reddish-brown 
colour, which strongly resists the 
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action of the bleaching liquor ; this 
may be reatlily avoided by treating the 
pulp with a solution of (Viuniic scxla or 
sodium carlxmate as a preliminary to 
the actual bleaching. 

Paper Testing. —Very often it 
will be found of imporbince to ascer- 
tain microscopically the kind or kinds 
of fibres from which a jMij)er Ims }>een 
made. For the microscopical exami- 
nation of papers are required a gootl 
microscope and various chemical re- 
agents by means of which the fibres 
are colourefl. To prejjare a i)aper for 
examination, it is necessary to disinte- 
grate it by Ixjiling small pieces, taken 
from various pjirts of the sheet, for 10 
to 15 minutes in a weak solution of 
caustic 80<la(a]x)Ut 1 percent.); during 
tliis operation jiapers conUiining me- 
chanical W(Kxl are coloured yellow. 
The l)oiled paper is now placed on a 
fine sieve, washed fr(;e from soda, and 
transferred to a lH)ttle containing gar- 
nets. After a short shaking with 
water, the pulp is dnune<l and is then , 
ready for the prejjaration of the 
slidcvs. 

The chemical reagents U8e<l for fa- 
cilitating the investigation are piitas- 
sium iwlide iodine solution, and zinc 
chloride iodine solution. Ou placing 
a few drops of the former on a small 
quantity of the pulp placed on a slide, 
the principal filjres show the following 
colouring : Linen, cotton and hemp- 
light to dark brown. .Straw and jute 
cellulose — grey. Wood cellulose and 
esparto — partly grey, partly brown. 
Manila hemp — partly grey, partly 
brown, partly yellowish brown. Wood 
pulp (mechanical) and raw jute — partly 
yellow, partly yellowish brown. 

Zinc chloride iocline solution gives 
the following reactions ; Cotton, linen 
and hemp — claret red. Wood, straw, 
esparto, and jute cellulose — partly 
blue, partly reddish and bluish violet. 
Manila hemp — blue, bluish violet, 
dull yellow, aud greenish yellow. 
Wood pulp and raw jute — lemon to 
dark yellow. 

Before a^iplying sdnc chloride solu- 
tiott, lAie*pulp must be freed from 


water by squeezing it on a porous 
plate. The fibres have to be sejw^rated 
with a ]mir of platinum preparing- 
needles and then (x>vered with a thin 
cover-gla.ss. 

Considerable experience is required 
in working with the microscope, and a 
ciireful study of the structural charac- 
teri.stics of the difierent fibred is essen- 
tial. 

Cotton filires appear under the micro- 
scope as flat riblM)ns, usually twisted 
u|X)n themselves. The flax fibre 
apf)cars round and fairly regular, and 
1 shows a distinctly ‘ visible narrow cen- 
tral ciinal. Numerous dark lines run 
cross- waj's, and are due to fM)res in 
the fibres. The so-cjilletl linen Imllw 
; are very characteristic widenings of 
the fibre. Hemp fibres, as present in 
papers, cannot Ihj distinguished with 
’ certainty from flax fibres. Meclianical 
wood shows a ragged tom appearance, 
and its structure is not a fibrous one. 
The pitted vessels or pres, wliich 
apj)ear in the shap of two concentric 
rings, are very ]dainly visible. Cross 
markings on many of the wood cells 
may also l)e frecjuently noticed. The 
Ittist fibres of jute are distinguished bj 
a ilistiuctly visible canal, the width of 
wliich varies considerably. In some 
places it is completely obliterated, and 
apfiears as a single Line. 

W(mm 1 cellulose fibres are usually 
flat, often twisted and not unlike 
cotton. In nmny instmees the chanio- 
teristic rings »*8 seen in the mechanical 
wood are plainly visible in the cellu- 
lose. 

Straw fibres are round and smooth 
and accompanied by numerous cuti- 
cular cells, some of which are veiy wide 
and flat whilst others are peculiarly 
marke<l aud serrited. The spiral 
shaped cells carry a ring at each end, 
and althf)ugh the cells are mostly tom 
the rings may be always found in straw 
pprs. 

Esparto fibres and cells are very 
similar in appearance to the straw 
fibres and cells. The characteristic 
small pear-sliafHid hairs or cells, which 
are always found in esparto 
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afford, however, a ready means of dis- 
tinguishing esjMirto from straw. 

To ascertiiin the resj)ectivc (quanti- 
ties of fibres jM'Osent in a jMipor, it is 
necessarj' to c-oTnyvvre the microscopic 
preparation with fi])re mixtures of 
known composition. Very consider- 
able exjMjrience is, however, required 
to obtain results fwssessing a high 
degree of accuracy. 

The thickness of a paywr may >>e 
ascerbiined by using one of the ordi- 
narj’ micrometer aTrangemenis, sucli 
as those of SchopyK'r, Rhese and others, 
by means which measurements may 
l)e conveniently nuule to within 0*001 
mm. 

Before proceeding witli the testing 
of machine-made ywipers, the maeliine- 
way and tlie cross-way of the y)a})er 
res})ectively must be ascertained. 
Both methiMls used are hvsed on the 
assumption that the fibres in the 
iiiachine-w*ay are nnux* closely felted 
than in the cross- way. 

Valuable conclusions may Ikj draw'n 
from the results of determination of 
the resistance which a jiayHir ofters to 
te[inng. Papers which have to lie 
tested should be kept for some time in , 
a room the air in which contains a i 
known ptjrcentage of moisture, as the i 
results are considembly influenced by j 
atmospheric conditions. Stnyw, ir» j 
mm. in width, arc then cut length- j 
vfays and cross-ways fnun different , 
Bheets. I 

The chief tearing-machines used in I 
paper- tearing are those of Schopper, i 
Hartig-Heusch-Leuner, and Wendler. 
In Schopper's tyyie, the atriji of payier, 
180 mm. in length, is susjiended verti- 
cally lietween two clips, and, by means 
of a simple hydraulic device, the load 
is gradually increased, until the strip 
breaks. The breaking load and the 
elongation are indicated on two scales. 

In the Hartig-Reusch-Leuuer type 
of machine, tension is put on the strip 
by means of a steel spring, and the 
breaking load as well as the elongation 
are given in the form of a curve, the 
apparatus containing an automatic 
registering device. 


The Wendler tearing-macliine, in 
which «the load is increased by means 
of a sjiring, diflers from the last named 
in that tlxe breaking load and the 
elongation are indicated on separate 
scales. 

The tensile strength of papers may 
lie very conveniently expressed by 
giving the lengtli of a strip of paper 
j which, if fastened at one end and 
allowed to hang free, would break by 
i its own weight. The width of the 
strip is immaterial. 

' The reri>taiicc which a paper offers 
t(» crushing, rulfiiiiig, and folding, 
may 1*«‘ considenid as next in imijort- 
auee to ihs resistance to tearing. Al- 
though a |)Hj)cr ina}’^ Ikj quite good as 
far as tearing is concerned, its resist- 
ance! to rubbing, etc., may not neces- 
; sarily lie so satisfactory. Tests of this 
kind have until lately lieen exclusively 
made by hand, a metluxl the results of 
whieli obvu>usly depend much upon 
tlie individual by wliom the tests are 
made. Schop{)er has constructed a 
special machine for this purpose which 
has lK‘eu found to give reliable com- 
pirative results. By means of a crank 
shaft, provided with a slit, the strip 
of jiaper is folded liackwards and for- 
wards until it bi'oaks. A counting de- 
vice indicates the numlier of times the 
strip has lieen foldetl. 

I’he amount of ash which a paper 
contains depends to some extent upon 
the kind of fibres which have lieen 
used in the manufacture, because the 
amount of natural ash of the fibres 
varies considerably. Thus, wliite linen 
contains aljout 0*2 per cent, of ash, 
whilst adansonia yields aljout 7 per 
cent. 

The quantity of ash in a pa^r is 
, ascertained by incinerating a we^hed 
i fiiece of the qmper in a skeleton cylinder 
> made of strong platinum wire. The 
j residue is weighed either on a chemical 
lialance, or on Post’s or Raimau’s ash 
lialaiices which are specially adapted 
for this purpose. 

In examinations possessing a high 
degree of accuracy, chemical changes 
wliich may occur during incineration 
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must be carefully taken into con«klera- 
tion. 

Rosin qize in a pa|Ter may be readily 
detected by Iwiling a small piece with 
glacial acetic acid and pouring the 
product into distilled water. The 
water \rill liecome opilesceiit if rosin 
size is present. The presence of starch 
in a paper is ascertained by means of 
potassium iodide iodine solution, with 
which the characteristic blue colora- 
tion is obtained. 

An excellent reagent for animal or 
tub-size is Millon’s re;igent, i.e. mer- 
curic nitrate. Tub-sized papers, if 
moistened with this solution and 
slightly warmetl, turn pink or red. 

Papers which are used for special 
purposes, as for instance, for the 
wrapping of polished steel and other 
articles, should Yte carefully examined 
for free chlorine and for free acid. A 
quantity of the piiper is extracted with 
lx)iling water and the extract testcil 
for free chlorine with potissium iodide 
starch pa|)er and for acid with Congo 
red solution, a colouring matter which 
turns black with free acids. 

The ink and water resisting qualities 
of papers are tested by means of solu- 
tions of ferric chloride and pure tannic 
acid, which, when mixed, produce a 
black colour lake. The ferric cldoride 
solution is applied to one side, the 
tannic acid to the other side of the 
paper. Penetration and consequent 
contact of the two solutions will 
impossible if the papir is hard sized, 
whilst the grey or blfvck discoloration 
will rapidly ap|>ear on soft sized papers. 

The presence of mechanical woofl in 
papers may be detected by the charac- 
teristic reaction with solutions of ani- 
line sulphate (yellow), naphthylainine 
hydrochloride (orange), and phloro- 
glucinol (magenta, red). The quantity 
of mechanical wood can l>e ascertained 
with a certain degree of accuracy, l)y 
comparing the depth of colour produced 
with that given by paper of known 
composition. 


Paper-Hangi^^g. 

(Sec also Paste, under “ Cements.”) 

(a) Wall-paper is sold by the piece 
(roll), those of English make being 12 
yards long by 21 in. wide (therefore 
containing 7 square yards), while the 
French j>apers, of which there is a 
i large number on the market, are usu- 
! ally 9 yds. long by 18 in. wide (4^ sq. 

1 yd.s). The French paf)erB, however, 

, are not invariably of tliis size, and in 
j conKe(juence whenc\er pa})er is l)eing 
I chosen its size mu.st lx; at once noted. 

! In the fiattern Ixxtks of paj)ers the size 
j i.s usually given at the liack of all the 
i different designs, for these books 
! may contain mixed makes and fdzes. 

I The' emlx)8sed sheet materials known 
! a.-* Lincrusta-Waltf)!! and Anaglypta, 

' which can scarcely l)e called papers, 
are mafle in various sizes and are 
1 (ought in any quantity required. 
Paper frieze.«, borders and extras of 
this kind are bought by the yard, 
though dados are sold by the piece the 
same as ordinary japers. 

A point well worth remembering, 
e.specially when it is difficult to get a 
I frieze to suitably match a paper — as 
I not infrequently happens — is that 
I some pafxjrs (fillings) make excellent 
i friezes when cut into two or three 
strips lengthways, and it will lx; found 
i that this is a cheap plan, for frieze 
papers are always expensive compared 
' to fillings. It is commonly a French 
I imper that suits best for this, as they 
j make stripetl designs in which the 
I “stripe” is really a band or oma- 
I mental line of flowers, a succession of 
I wreaths, lx>uquot8, etc., which makes 
a dainty frieze for bedrooms or ladies’ 
reception rooms. WRen the filling 
paper in a room is at all rich in design, 
a frieze ((f pcrftxstly plain paper in 
suitable tint .serves better than a 
desi^. Again, a frieze may be best 
in Lincrusta- Walton or Anaglypta, 
this being painted a suitable tint and 
perhaps picked out in a different tint 
or colour. At the time of writing the 
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“dado” has gone quite out of faHhion, 
iMiing seldom seen except in ImsineHs 
premises. Even in tliese ])laeeK it is 
generally of material like Liuerusta, or 
of wood, to resist rough usitge and to 
bear washing. 

(h) If the walls are (juite new and 
smoothly finished, the only prej)aration 
usually necessiiry is to lay on a thin 
coat of size- the use of the size l)eing 
to make a surface tf> wliich the paper 
will stick better than to the birewall. 
In good work a specification will com- 
monly say “twice size the walls,” it 
l»eing considered that once sizing is 
not always sufficient. It dejicnds on 
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the walls. In preparing an old white- 
washed or coloured wall for paper, the 
wash or colour is wetted with water 
and scraped off with a suitable tool 
as Pig. 94, or any piece of steel 
which has a smooth ed^, after which 


the wall should be rubbed down 
with a stiff brush, to remove all that 
the scraper may liave left, and make an 
even surface. In some cases the walls 
are finally rubbed down with coarse 
sand-jjaper. If there is any loose 
plaster, those parts should be well 
sized and have a piece of thin strong 
paper jiasted over them ; but the best 
way is to have the place re plastered. 
Cracks or holes may easily be filled 
with a little plaster and whiting ; in 
no case should the}' be left. If not 
stopped in any other way, slips of 
jjjiper should be pasted over them, or 
else the cnicks will soon show through 
the outer jiaper. A f ter all this is done, 
the room may Ite sized, and when the 
size is dry enough the papering is 
commenced. If the room has been 
alreiuiy |>apered, the old paper may be 
soiiked and cleaned off, or, in cheap 
work, it is only necessary to go over 
the walls and tear oft* all the loose 
pieces, especiailly at the top and bot- 
toin, corners, and edges. If the bare 
wa*ll is exjK)sed by the tearing oft*, 
these spots shouhl be sized. The 
walls of rooms finished in a superior 
manner are generally plastered three 
coats ; and uj)on the plaster, when 
quite dry, a coating of lining-j^iaper is 
bud, to obtiiiii a smooth surface. 
Sometimes common thin canvas 
(“scrim”) is used instead of lining- 
piper, and occjisionally instead of 
plaster. In the latter case, battens 
should be fixed against the walls, to 
fasten the canvas to, and prevent it 
touching the walls. 

The preparations liaving been made, 
the hanging of the paper may be pro- 
ceedetl with : the rule jp, that the 
eilges of the paper, when hung, shall 
l)e towards the window. The appear- 
ance of many a handsome paper has 
been spoiled from carelessness or ig- 
norance in this particular ; but when 
tins precaution is observed, the lapped 
joints scarcely show. First of all, the 
edges of the paper are to be cut, and 
as the hanging is to begin at the win- 
dow on each side, that edge which is 
cut close for one side must not be cut 
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close for the other, unless “butt 
joints ” are speciticfl, thouf^li even in 
this case a very narrow lap is allowed. 
This point being decided, unroll a yard 
or two of one of the pieces of paper, 
cut the etlge, unroll a yard or two 
more, roll up loosely the part that is 
cut, and continue till the end is 
reached, when, the process lieing re- 
peated with the other edge, the piece 
will be at last rolled up again as it was 
at starting. Not more than aljout l 
in. of paper should ever l»e left at the 
edge which is not cut close. If there 
is a back and a front window in the 
room, the same rule must l>e olwerved 
and the finish will come in the corner 
most out of sight, by the mantel-piece 
or at the back of the foliliiig doors. 

When the edges are finished, the 
paper is to be cut into lengths, alM)ut 
^ in. longer than the height of the 
room ; but they must l>e cut so that 
the second will match tiie first, and 
so on, and if the length I’efiuired come.s 
between the pattern, the f)ortion down 
to the next must l)e cut ott' after ejich 
length, wliich will bring the match 
the same as where it spirted in the 
first length. Care shouhl Uj Piken to 
cut straight across, and as many 
lengths may lie cut as will sufficient 
for two sides of the room. These are 
to be turned all together the f)laiu side 
uppermost, and the first one may Ihj 
pasted. If the paper is thin and 
common, it must be put on tlic wall 
imm ediately ; but if of gcKsl quality, 
it is to be left to soak for two or three 
min utes, while for a stiff glazetl or 
flock paper from five to eight minutes 
would not be t<H) much. The rejison 
is, to give time for Ixith sides to lietjoine 
equally damp, otherwise there is no 
certainty that the paper will stick. 
The first length is to lie put uji with 
the close-cut erl^ close to the wotsl- 
work round the window. Having 
brought the top to meet tlie ceiling, 
see that length hangs straight, 
tryinglt if necessary by a plumb-line, 
then taking it by the lower end, lift 
it away from wall all but (tout 
8 in. at tbe top, then let it fail, and 


if. will drop inb) it.s ifijwe without a 
wrinkle. Now with a soft clean cloth 
liegin at the bq) and press the paper 
to the wall all down the centre to the 
iHittoiu, then Ix'ginning from the top 
again, press it fiom the centre to ejich 
side alternately, regularly downwards. 
Tf this operation Ihj projierly done, the 
length will be perfectly close to the 
wall and smooth in every pirt. It is 
not to Ixj pressed heavily ; but tl»e cloth 
being taken in the hand, as a round 
loose lump, must lx; moved quickly 
over the surface with a light ana clean 
touch, otherwise some of the colours 
will 1)6 apt to smear*. A soft hair 
brush, as Fig. 9;"), is commonly used 
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for the purpose, there being less likeli- 
h<xsl of smearing even with common 
futfX'rs. Last of all, mark with the 
end of the scissors where the paper 
meebs the skirting, cut off' all that is 
over, and press the end carefully into 
its phice. Pr(x;eed with the second 
length in the siime way, bringing the 
close-cut edge to meet the pattern of 
the first one, and taking care that no 
gap is left between. Neglect of these 
precautions will convei-t a liandsomo 
paper into a sight that will be a con- 
stant eyesore. IVy the lengths fro- 
ijuently with the f)lumb-line, to avoid 
the chance f)f getting out of upright, 
and remernlxjr that tlie outside end of 
the i)iece is always the top of the 
paper. With papers that the cloth 
lightly applied, or the brush, will not 
press down sufficiently, a paper- 
hangers' roller, as Fig. 96, is 
Fig. 97 shows a ndler for angles. 

Paste is best made with flour (pre- 
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“dado” has gone quite out of faHhion, 
iMiing seldom seen except in ImsineHs 
premises. Even in tliese ])laeeK it is 
generally of material like Liuerusta, or 
of wood, to resist rough usitge and to 
bear washing. 

(h) If the walls are (juite new and 
smoothly finished, the only prej)aration 
usually necessiiry is to lay on a thin 
coat of size- the use of the size l)eing 
to make a surface tf> wliich the paper 
will stick better than to the birewall. 
In good work a specification will com- 
monly say “twice size the walls,” it 
l»eing considered that once sizing is 
not always sufficient. It dejicnds on 
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the walls. In preparing an old white- 
washed or coloured wall for paper, the 
wash or colour is wetted with water 
and scraped off with a suitable tool 
as Pig. 94, or any piece of steel 
which has a smooth ed^, after which 


the wall should be rubbed down 
with a stiff brush, to remove all that 
the scraper may liave left, and make an 
even surface. In some cases the walls 
are finally rubbed down with coarse 
sand-jjaper. If there is any loose 
plaster, those parts should be well 
sized and have a piece of thin strong 
paper jiasted over them ; but the best 
way is to have the place re plastered. 
Cracks or holes may easily be filled 
with a little plaster and whiting ; in 
no case should the}' be left. If not 
stopped in any other way, slips of 
jjjiper should be pasted over them, or 
else the cnicks will soon show through 
the outer jiaper. A f ter all this is done, 
the room may Ite sized, and when the 
size is dry enough the papering is 
commenced. If the room has been 
alreiuiy |>apered, the old paper may be 
soiiked and cleaned off, or, in cheap 
work, it is only necessary to go over 
the walls and tear oft* all the loose 
pieces, especiailly at the top and bot- 
toin, corners, and edges. If the bare 
wa*ll is exjK)sed by the tearing oft*, 
these spots shouhl be sized. The 
walls of rooms finished in a superior 
manner are generally plastered three 
coats ; and uj)on the plaster, when 
quite dry, a coating of lining-j^iaper is 
bud, to obtiiiii a smooth surface. 
Sometimes common thin canvas 
(“scrim”) is used instead of lining- 
piper, and occjisionally instead of 
plaster. In the latter case, battens 
should be fixed against the walls, to 
fasten the canvas to, and prevent it 
touching the walls. 

The preparations liaving been made, 
the hanging of the paper may be pro- 
ceedetl with : the rule jp, that the 
eilges of the paper, when hung, shall 
l)e towards the window. The appear- 
ance of many a handsome paper has 
been spoiled from carelessness or ig- 
norance in this particular ; but when 
tins precaution is observed, the lapped 
joints scarcely show. First of all, the 
edges of the paper are to be cut, and 
as the hanging is to begin at the win- 
dow on each side, that edge which is 
cut close for one side must not be cut 
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In papering a ceiling, proceed in the 
same \vay as the walls. Find the 
length of the pieces of i>af)er to go 
from wall to wall, and cut the number 
required. Arrange a scaffold so as to 
have the plank running close up to and 
parallel with the wall to which the first 
length is to be hung. Ceiling lengths 
are generally longer than a wall re- 
quires. Fold them with a long fold at 
the top — or starting end — and a very 
short fold at the bottom or finishing end. 
The first length has no previous one 
to match to. We shsill, therefore, 
for convenience sake, consider it hung, ^ 
and will describe the manner of getting 
the second up, which description will | 
apply equally well to all those that 
follow. And first as to pasting. Iii j 
this, as a rule, there is not much i 
variation necessary, except when the | 
lengths are very long. ISay men are j 
on a mo<lerately-siz^ room. Make i 
the first fold as large as the board will j 
allow, and the bottom end one much j 
smaller. The next operation is to , 
hang it. In hanging ceilings a roll or { 
portion of a roll of paper is necessary i 
as a support to the pasted lengths, i 
Insert this roll beneath the top jjor- j 
tion of the pasted length on the board, j 
and lift and carry it on the roll to the j 
scaffold. Have the plank running paral- I 
lei with the length previously hung, and j 
have the inside edge of it directly under 
and in a line with the outer edge of the 
last length hung. This is important 
in order to be directly under one’s 
work. Do not have the scaffold too 
high, but suflSciently low to allow the 
body, arms and eyes full play. Start 
from the right-hand wall with your 
back to the last length on the ceiling. 
With the right hand take hold of the 
extreme comer of the length by the 
imdde edge. Now open the first fold 
and move the supporting roll about 
until we have 2 ft. or 3 ft. between 
the two hands. If we succeed in 
placing Hiese 2 ft. or 3 ft. on the 
ceiluqg correctly, the remainder of the 
length, Imwever long, if the ceiling be 
true, will fij^d its place almost as a 
matter ql course. 


j Hold the length up to the ceiling, 
w'ith arms outstretched, and work it 
I aliout, within an inch or so of the 
ceiling until we have settled the 
j correct place in which it is to go — but 
do not, on any account, allow it to 
touch yet— and, when this is settled, 
with the right hand match and place 
the near-end corner. Now we have 
I to see to the portion directly over the 
supporting roll held by the left hand. 
Though the right hand should not be 
allowed to sliift yet, it must l)e used 
as a pivot for the jwrtion over the left 
hand to be correctly worked into place. 
When the edges of the .space between 
the two luinds match con'ectly, tem- 
porarily press the roll on the ceiling, 
run the right hand along the edge, to 
fix the match, and then, still holding 
the roll in the left hand, firmly against 
the ceiling, take the brush from the 
pocket and brush down the first foot 
or two of paper. If the length be 
correctly started in this fashion, all 
we liave to do is to move the support- 
ing roll along under the {)aper, a foot 
or more at a time, and brush down by 
a brush stroke on the middle of the 
length, followed by others towards 
the edges, keejiing the roll in the left 
hand always an inch or two away from 
the ceiling. 

If the first foot or so of edge is per- 
fectly parallel with the edge of the 
previous length, the whole length will 
brush into its place without the least 
trouble. But if the edge over the left 
hand is the least bit overlap|)ed, whilst 
correct at the extreme starting point, 

I it will mean that the overlap will 
! gradually increase as the length is 
! bmshed on, until at the finishing end 
! it may he a J in. or more overlapped, 
and the whole match consequently 
bad. If, on the other hand, it over- 
laps slightly at the extreme starting- 
point, and is just where the supporting 
roll is, it will be found that before 
many more feet of the paper are brushed 
on the edges of the length previously 
hung and of that being hung will appear 
to be growing gradu^ly wider «qpart, 
leaving a considerable space of the 
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“dado” has gone quite out of faHhion, 
iMiing seldom seen except in ImsineHs 
premises. Even in tliese ])laeeK it is 
generally of material like Liuerusta, or 
of wood, to resist rough usitge and to 
bear washing. 

(h) If the walls are (juite new and 
smoothly finished, the only prej)aration 
usually necessiiry is to lay on a thin 
coat of size- the use of the size l)eing 
to make a surface tf> wliich the paper 
will stick better than to the birewall. 
In good work a specification will com- 
monly say “twice size the walls,” it 
l»eing considered that once sizing is 
not always sufficient. It dejicnds on 
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the walls. In preparing an old white- 
washed or coloured wall for paper, the 
wash or colour is wetted with water 
and scraped off with a suitable tool 
as Pig. 94, or any piece of steel 
which has a smooth ed^, after which 


the wall should be rubbed down 
with a stiff brush, to remove all that 
the scraper may liave left, and make an 
even surface. In some cases the walls 
are finally rubbed down with coarse 
sand-jjaper. If there is any loose 
plaster, those parts should be well 
sized and have a piece of thin strong 
paper jiasted over them ; but the best 
way is to have the place re plastered. 
Cracks or holes may easily be filled 
with a little plaster and whiting ; in 
no case should the}' be left. If not 
stopped in any other way, slips of 
jjjiper should be pasted over them, or 
else the cnicks will soon show through 
the outer jiaper. A f ter all this is done, 
the room may Ite sized, and when the 
size is dry enough the papering is 
commenced. If the room has been 
alreiuiy |>apered, the old paper may be 
soiiked and cleaned off, or, in cheap 
work, it is only necessary to go over 
the walls and tear oft* all the loose 
pieces, especiailly at the top and bot- 
toin, corners, and edges. If the bare 
wa*ll is exjK)sed by the tearing oft*, 
these spots shouhl be sized. The 
walls of rooms finished in a superior 
manner are generally plastered three 
coats ; and uj)on the plaster, when 
quite dry, a coating of lining-j^iaper is 
bud, to obtiiiii a smooth surface. 
Sometimes common thin canvas 
(“scrim”) is used instead of lining- 
piper, and occjisionally instead of 
plaster. In the latter case, battens 
should be fixed against the walls, to 
fasten the canvas to, and prevent it 
touching the walls. 

The preparations liaving been made, 
the hanging of the paper may be pro- 
ceedetl with : the rule jp, that the 
eilges of the paper, when hung, shall 
l)e towards the window. The appear- 
ance of many a handsome paper has 
been spoiled from carelessness or ig- 
norance in this particular ; but when 
tins precaution is observed, the lapped 
joints scarcely show. First of all, the 
edges of the paper are to be cut, and 
as the hanging is to begin at the win- 
dow on each side, that edge which is 
cut close for one side must not be cut 
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Iiaper is missed. A' second coat is 
necessary the following day. When 
this is dry (alwut 24 hours) the varnish 
is applied. The varnish may be made 
up of equal parts of pale oak varnish, 
turpentine and raw linseed- oil, say 
two quarts of each. Use a hog-hair 
varnish brush, and work downwards. 

(b) For Fancy paper. Make a size of 
isinglass dissolved in warm water, and 
when it is cool go over the jmj>er 
lightly and carefully with a camel-hair 
brush ; do not go over any part twice, 
yet see tliat all is covered. When dry 
go over again. For immediate use a 
varnish may be made by warming some 
(Canada hiLsim until it is (juite liquid, 
l.hen adding an equal quantity of tur- 
jKintine, sliaking well ; let stand in a 
warm place for 12 hours, then use. If 
time will admit, other varni.dies may 
be made and used {sec “ Varnish for 
Wall-Paper ’’), but these take several 
days to prepare. 

(c) Sizing and Varnishing Sanitary 
Paper. First wash the jjaper with 
warm water to which a little ox-gall 
has been added (J gill to the quart), 
then make a size of ^ lb. bef>t glue 
dissolved in 2 gal. of water and aj)ply 
this. Allow one day diy. Vhirnish 
with one quart of Kauri varnish, to 
which lias W.n added 1 pint of tur|)eii- 
tine and 1 jiint of raw linf»ee<l-oii. 

Varnish for Waff-Pajx r. -Putl lb. 
of dammar and 1 lb. of uia.>tic in 2 
quarts of turj>entine, and let them 
^solve without heat. Or put 2 Ih. 
sandarach (gurn) in 12 oz. turpentine 
to dissolve (this will tiiko alsiut 2 days 
if sliakeu occasionally), then <wld 3 
quarts of methylated spirit. (See also 
three preceding Recifies.) A good var- 
nish may be made by taking 5 oz. 
sandarach (gum) and 1 dr. of camphf>r, 
crusliing these fine, and putting them 
in 1 pint of spirits of wine. When 
dissolved, which will take a few days 
with occasional shaking, wld J ll>. 
Canada balsam. Mix thoroughly, and 
strain or filter ; or it will suffice if the 
whole is allowed to settle and the clear 
part poured off. Keep well corked as 
the cljiief i^edient, the spirit, will 


j evaporate. Sizing, two coats, always 
; precedes varnishing, ordinary size being 
used, or, what is Ijetter for deliwite 
work, gelatine or isinglass dissolved in 
warm water. 

Varnishing cannot be projierly done 
in cold or (lamp weather. The tem- 
perature should not lie less than 60° F. 

Patching Old Wall-paper 
with New. — If the pa]>er on a wall 
1 receives an injury that may be repaired 
! by jiatchiiig with a jiiece of similar 
I piper, a difficulty arises from the fiict 
j that the old exp>se(I fiafxjr luis taken a 
different hue to the fiiece that has liecn 
freshly unroih'd. As a rule the old 
paper is darker than the new', and to 
make them match the new pieee, after 
it is pasted on ami dry, must lie washed 
over with a colouring agent. A weak 
I solution of ordinary size is sometimes 
[ sufficient to tone down the new 
j colours, failing which a little colour 
j stain may lie added. It is liest to 
j try the effect on a spare piece of pijier 
I first, e.sf)ecially to see if the colours 
will run or not. 

Measuring up for Wall- 
I papers. — Those who are used to the 
! work almost always guess the numlier 
i of pieces required, but the less exjieri- 
. euced must have recourse to measure- 
j menis. It is not difficult to ineasure 
j round the walls, in feet, and divide 
1 b^ to find the nundsT of cut lengths 
' n^ijuirtal, reasonable allowance lieing 
made for windows and doorways. It 
' is in cutting the lengths tliat a varia- 
tion (Kjcurs, not only in the distance 
from the skirting to the cornice (or 
frieze or picture rail) but also in the 
I amount of w.'iste due to the pattern, 
i With some pajiers, plain atrijies for 
j instance, therein no waste, )mt in all 
floral and other designs there must 
I occur some waste, and the rule is to 
allow one in ten for this for small 
jiattenis and one in seven for large 
I jNittems. 
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{See <dso JaI'ANNINU, rAi'KU-MAKING, 

PlCTUllK Fuamino, Steukotypiko, 

ETC.) 

(ft) For yKij)ier-iuru;h6 furniture the 
followinj' method of manufiicture i.'i 
foll(jwe(l. The })ul]) is preyKired, eoii- 
sihtiii^ for the most put of vv;iste 
pipers broken up in the engine, and 
run into drainers. This half stuff is 
then taken ami moulded into the re- 
({uired form, and after drying is var- 
nished and polished. Artir*Ies made 
in tliis way an* ternu'd pi)»i(ir-iuache, 
arid very light and dui*.d»le tables, 
chairs, trays, and numlKTless other 
artirrles of furmf.ure, are produced at 
very small cost. The prine-ipil olrjec- 
tion to this substance is that it has 
not the same jiower of retaining a firm 
hold of nails, screws, etc., which is 
{Kjssessed hy wooil, so th.it for articles 
requiring hinges or other similar ar- 
rangements it IS not so suitable. It 
may be turueil in <i lathe or moulded 
to any shayre in tlic comlition of ymlyr, 
so that it is very suitivble for articles 
made in one yiiece only ; it is also sus- 
ceptihle of a consideralde amount of 
ornuiuentation by inlaying with mother- 
of-jx*.arl and otlier substiinces, which 
is easily done when the article is in 
the damp soft state. 

(/>) Papier-Mach6. Articles, so 
named, are yinwluced by pressing the 
pulp of jNtper between dies, or by 
yiasting yiayier in sheets up»n nuxlels. 
The articles when ihy are varnished, 
jayiaimed, and tirnamented. By the 
first metlunl, a variety of cheap articles 
is manufactured in Paris ; the luate- 
rials for the puly», viz. yiajier and piste, 
being su]»y)lied by the bill-stickers, 
whose bills having served the purposes 
of advertisoment, arc pulled down and 
taken bj the factory, mashed in water, 
and pressed in moulds. The second 
method is the superior of the two, 
and is thus conducted at Birminghmu : 
Paper of a porous texture, saturated 
with a solution of flour and glue, is 


apydied to an irtm, brass, or copper 
mould, of .somewhat smaller size tlian 
the object ret) uired ; rcyieated layers of 
this pay)er are jmt on with glue, a dry- 
ing heat of 100"' F. lieing applied after 
every new cojit. When a sufficient 
thickness is attained, tlie shell is re- 
moved from the mould, and planed 
and filed to slia])e. Atniut 10 layers 
are used frir ordinary tea-trays, more 
or less for other articles, according to 
reciuirements. A stoving varnish mixed 
with Ijiuifiblack is next laid on, and 
the article is .slovcd. Several coats of 
varnish are mlded, with a stoving after 
cjich (sec .IaI’ANNIXu). When suffi- 
ciently covered with this yireparation, 
the ineiyualities are removed with 
pumice-stone, and the artist apjilies 
the ornament in bronze- jiowder, gold, 
or coloui*. Seveml coats of shellac 
varnish arc then put on, and the ar- 
ticle is htoved at a lieat of 280” F. The 
surface is yioiished with rotten-stone 
and oil, and brought to a brilliant gloss 
liy liand rubbing. 

(c) Payntjr-milcht* used for decorative 
ymryioses is prcjxired by laying sheets 
of brown ymyior one over the otlier, 
with ii coal of glue lietween every two 
layers. Tliis mass of yiayxir is pressed 
into a inetid mould of the ornameut 
required ; the mouldtid yiayier Ixiing 
trimmed to shayie, a comyiosition of 
the y>u]y> of yxiyier mixed with rosin and 
glue is yiut into a mould in a thin 
layer ; tlie ])5iyjer is again inserted and 
pressotl uyion the pulyi eompisition 
which adheres to it, and produces a 
sluiry) well-defined ornament. 

(rf) Two iiKKles of making articles 
of j)apier-iu&ch6 are adoyited, either by 
gluing or pisting difterent thicknesses 
of piyier together, or by mixing the 
Hubetjiuce of the jiaper into a pulp, and 
pressing it into moulds. The first 
mode is adopted principally for those 
articles, such as trays, in which a 
tolerably plain and flat surface is to 
be produced. Sheets of strong paper 
are glued together, and then so power- 
; fully pressed that the different strata 
of paper liecome as one. Curvatures 
may be given wliile the material is 
y 2 
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damp, by the use of presses aii<l moulds. 
Articles such as simff’4>oxes aitj made 
by gluiug pieces of paper cut to the 
size of the top, lx)ttum and sides, one 
on another, round a frame or mould, 
which is after wanls removed. 

Ai'ticles made of |)astel)Oiird liave a 
fine bliick polish impirted to them in 
the following manner : After 1 icing 
done over witli a mixture of size and 
lamjiblack, they receive a coiiting of a 
peculiar varnish. Tur|ientine is Ixiih^l 
down until it liecomes black ; and 
three times jis much amlier in iiiie 
jiowder is sprinkled ujion it, with the 
tuldition of spirit or oil of turiieiitine. 
When the amlier is meltotl, some sar- 
coc<illa and m<ire spirit of turjientine 
are added, and the whole is well stirred. 
After being stniined, this varnish is 
mixed with ivory-black and ap}ilie<l 
in a hot room, on the pvpier-mach6 
articles, which are then {ilace<l in a 
heated oven. Two or three c«iatings 
of the black varnish will pniduce a 
durable and glossy surface, im[icrvi<ius 
to water. 

(t) rapier-mkch6, profierly wi tialletl, 
is tiiat which is pressed into nmulds 
in the state of a pul]i. Tiiis pulp is 
generally ina<lc of cuttings of coarse 
{laper boiled in water, and lieaten in a 
mortar till they assume the <!onsistence 
of a {laste, which is Isiilcd in a stilution 
of gum arabic or of size to give it 
tenacity. The moulds arc carved iu 
the usual way, and oiled, and the pulp 
is poured into them, a counter-mould 
or core being emj)loye<l tfj make the 
cast nothing mure than a crust or shell, 
as in plaster casts. ,lu some manu- 
factories, instead of using cuttings of 
made paper, the pulp einploye<l by the 
paper-maker is, after some further 
treatment, poured iuto the moulds to 
produce papier-m&ch6 oriiainents. 

Papier>mich4 has now, in some 
cases, superseded the carved aud com- 
position ornaments employed to <leco- 
rate.pcture and glass frames ; but it 
is in t^e ceilings and walls of rooms 
and the intMiors of public buildings 
tbat pamer-m&di^ is found most valu- 
able, flaster and composition orna- 


ments are ponderous ; carved orna- 
ments are costly ; but tlioseof papier- 
mach6 are light and of moderate price. 
Maps in relief are also occasionally 
made of papier- m&che. l*ajx;r roofs 
liave lieen occasionally used. Sheets 
of stout pijier are dipped in a mixture 
of tar aud pitch, dried, naileil on in 
the manner of slates, and then tarred 
again ; this roof is waterproof, but 
unfortunately very combustible. 

Paper Casts from the An- 
tique. — This metluKl of obtaining 
facsimiles of sculpture in Ktsso-relievo 
is very easy. Stifi’, unsized, common 
white pi|)er is Is'st julajited for the 
pui’iHise. It shoukl lie well damjied ; 
aud, when applied to scul})ture still 
retaining its colour, not to injure the 
latter care should lie taken that the 
side of the pijier jilaced on the figures 
be dry — tliat is, not the side which 
Imw liecu sjsinged. The |)ajier, when 
applied to the sculjiturc, should lie 
evenly jiatted with a napkin folded 
rather stiffly ; an<l, if any pirt of the 
figures or hieroglyphics lie iu intaglio 
or clalmrately workeil, it is Ixitter to 
[iress the jiaper over that jiart with 
the finger. Five minutes is quite suffi- 
cient time to make a cast of this de- 
scription ; when Uiken of!’ the Wall, it 
should lie laid on the ground or sand 
to dry. 

Carton-pierre ornaments arc also 
c^iinposeil of tlie jmlp of piiter mixed 
with whiting and glue, piesseil into 
plaster piece-mouldsliackeil willijiaper, 
and, when sufficiently set, haiilcnwl 
by drying in a hot room. Carton- 
pierre <irnaments arc strongiir and 
lighter tlwn those made of plaisLer-of- 
Paris. 
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Parchment. 

Natural.— (1) In making natural 
pirchinent, tlic fw'lts, after liming, 
wjushing, and fiesliing, aw for leather- 
dressing, are split hy the aplitting- 
irijwihine, and tlie inner layer is taken 
for making pirehinent. Knots are 
iiMnle in the edges of tliis layer hy 
tying up |M)rtions of lime or rubbish 
into Kills all round, and by these 
knots the skin is stretcluHl ujM>n 
wooden fi'ames. Whilst (»n the frames, 
the split side is sera]M‘ti to render it 
evtn, and the skin is then “ dublnjil” | 
with wliiting and a strong solution of j 
s(Kla-ash to get out tlie grease. Next . 
it umlergoes a series of swildings with , 
hot water thrown u|>on it out of a 
l)owl, of scrapings, and t>f washings 
witii whiting and water, and is finally 
dried in a varm chaml)er. (Ballard.) 

(2) To make pirchmeiit tnins|«w ent, 
H(xik a thin skin of it in a strong lye of 
wotKl-jiahes, often wringing it out till 
it Ijecomes transparent ; then strain it 
on a frame, and let it dry. This will 
Ims much improved if, after it is dry, 
it/ receives a ccxit on Vioth sides of clear 
mastic vjirnish, diluted with spirits of 
turpentine. 

Artificial.— (1) Strong unsized 
paper is immerseil for a few seconds in 
oil of vitriol (cioncentnited ctnnmercial 
sulphuric acid), diluted with half its 
volume of water. It is then washed 
in pure water or weak ammonia water. 
It strongly resembles animal pirch- 
ment, anti is usetl for the same pur- 
poses. The acid solution must be 
exactly of the strength indiaited, and 
not warmer than the surrounding 
atmosphere. 

(2) Another method consists in 
using the commercial oil of vitriol in 
an undiluted state. Tlie paper is first 
passed through a solution of alum and 
thoixiughly (hied previous to its im- 
mersion, thus preventing any undue 
action of the corrosive principle of the 
vitriol. After the application of the 
acid, the paper is passed into a vat of 
water, and then through an alkaline 


liaih, to l)e again washe<l. Written 
and printed |»aper may undergo this 
pr<x;ess without materially affecting 
the clearness and distinctness of the 
letters, and the paper retains all its 
qualities, even after being wetted 
several times in succession ; while 
piper prejiared in the usual manner 
loses, to a great extent, its pliancy, 
and Ijecomes hard and stiff. 

(3) By immersing cellulose for a few 
seconds in a ])crfectly cold mixture of 
2 parts oil of vitriol and 1 of water, 
although no alteration of its chemical 
constituents takes place — except per- 
haps a purely molecular one — its 
physical chanicteristics are greatly 
changetl, it l)eing converted into a 
lejither-like Ixsly of great comparative 
toughness. White uusizeil paper — it- 
self a btlerably pure form of cellulose 
— thus treated, goes by the name of 
“ parchment pa|)er,” and its tensile 
strength is increased to some 40 or 45 
times that of the original paper used. 
This form of cellulose is especially 
well mlapted for many purposes in 
medicine and pharmacy, including 
“caps” for jars and bottles, samide 
envelopes, labels, “untearablc tallies,” 
and even certain forms of surgical 
bandages. By treating “ parchment ” 
or “ (iaine’s” paper — as it is sometimes 
called from the name of its inventor — 
with a little hot strong solution of 
gelatine, to which al>out 2J or 3 per 
cent, of glycerine has been addetl, and 
allowing it to dry, it may be rendered 
tolembly inqKjrvious to fatty matters, 
so that it then forms a convenient 
medium in w'hich to pack small quan- 
tities of such substances as ordinarily 
are apt to soil the paper they are 
wrap])ed in. The same altered variety 
of cellulose, if soaked with benzol or 
carbon bisulphide holding 1 per cent, 
of linseed-oil and 4 of indiarubber in 
solution, makes, when dry, an admir- 
able and inexpensive waterproof en- 
velope for the preservation and trans- 
port of drug* and deliquescent salte. 
By using an envelope of this descrip- 
tion, closing it carefully (when filled) 
with a little stronger solution of caout- 



326 Parcjiment— Parquet Flooring. 


ohouo, and afttirwardu plju;i?i{» the sjime 
inside a similar one of large size con- 
taining line oven-drietl oatrnejil, even 
calcium chloride and crj^stiils of am- 
monium nitnite have l)een for\vanle<l 
in damf) weather without tlioir having 
attracted moisture, or snliereil any 
appreciable change duiing transit. 
(‘Monthl. Mag.’) 

Bemoving Wrinkles. — When 
parchment documents are wrinkled 
and creased, the evil may l)e remedied, 
without injury to the writing, in the 
following manner : Place the d«H;ument. 
face downw'anl, ufwn a clean jriece tjf 
blotting-i>aper. Beat up to a clear 
froth, with a few’ drops of clove-oil, the 
whites of several fresh eggs, and with 
the fingers spread tliis over the Iwvck 
of the sheet, and rub it in until the 
parchment becomes uniformly soft 
and yielding. Then spread it out as 
smoothly as possible, cover it with a 
piece of oUed silk, put on it a piece of 
smooth board, and set it aside in a 
cool place, with a weight on the lioard, 
for 24 hours. Then remove the boanl 
and silk, cover with a piece of fine 
linen cloth, and press with a hot 
smoothing-iron (not t<w hot) until all 
signs of wrinkles have disappearefl. 
The heat renders the albumen insolu- 
ble, and not liable to chnnt^e, 

SUiining ParchtMiiU — {Ho Stains 
AND Staining.) 




Parquet Flooring. 

Pauqi'ktky, or pirquet -flooring, is 
c<»ni|M>seil of pieces of various coloured 
woods, such as cherry, walnut, oak, 
el)ony, mahogany, maple, et(^, laid to 
some regular - generally geometrical — 
design, on a ]K*rfectly sound and even 
floor. Before the pjii-quetry is laid, 
thcfl<K)ris cjirefully tmvorsed orcroKs- 
planed that it may Ik; ma<le level and 
regular. All nail-hejvds are punched 
in and any large joints filled up. 

Thcrean; now a considerable numlter 
of patented amngements for inter- 
l«x;king each pitNu; of the parquet 
(’overing, some mlapted for w’ood(‘n 
floor.*', but more for cement ami 
ma.stiefloor.-N t<t which the pie^H’s coultl 
not 1 k) glued or nailed. The following 
doe.s not relate to these, but sinqily 
de.scrilK}H the meth<Kl of li.xing tie* 
pieces when they are (juile })lain ami 
jws-Nibly prejwred in the joiner’s own 
wf»rkshop. Ill the latter wise tm» 
much stress («mnot Ije put on the 
im)M)rtance of accuracy in preparing 
the piece.s, lK)th in size and form, 
otherwise it will Ijc impo.ssible to keep 
the design uniform. 

Assuming that the Hoor is pnipjired 
and carefully V)ruHhed free of shavings 
and dirt, it is customary to lay thi; 
Isirder first, if there is one. This can 
l>e imule to bring any small breaks or 
irregularities along the w’all, into a 
Htrsiight line. After this the work is 
commenccil in a corner, eitlier a con- 
spicu<ms corner or an inconsjiicuous 
one, a(;cording to how the design is 
expected to work and finish. When 
there is to lie a sjiecial tlesign in the 
centre, it is the common fdan to w’ork 
from the corner.s to this, as it is usu- 
ally fouml to lie easier to correct ir- 
regularities in such a centre than at 
the edges. 

Assuming it is thick parquetry, the 
pieces being ^ in. to 1 in. thick, the 
customary plan is to glue these to the 
floor and to each other, and to nail 
the larger pieces down by thin wire 
noils driven at an angle through the 
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edges. If net- nailed they should be 
dowelled with ^ in. dowels, but neither 
is considered necessary with the small 
pieces of the design. The glue should 
be strong aiul hot, and freely ajiplied 
to both surfaces, i.e. to each block and 
the floor. A vessel of hot water and 
a cloth shoultl also Imj alongside to 
wipe any glue from the face of the 
panjuet. When all is down it should 
be left one night (12 hours) t<i get dry 
and litvrd, then cleaning is done as 
may Ihj retjuired, finally scraping and 
papering witii medium, then fine, glass- 
jiaper. 

'riiin parquet, the winid being usu- 
ally J in. thick, is nuule up into squares 
or i-ejieats on the bench from 12 in. to 
lf> in. in size. The jiieces have a fine 
saw gj'oove run round all the edge.s, 
and a thin cross tongue of liard w(X)(l 
inseited. The pieces arc then put 
together lace dov'uwards and a sheet 
of tough pfqier or fine canvas is glued 
on the back. These panels, when 
sufficient are ready, are laid as a solid 
piece, glued to the floor and to the 
surrounding pieces. They are cleaned 
off, ^craped and glass -papered, tlie 
same as the tiucker pieces. 


•»WG9-r- 


Pavements. 

{See also Concrete and 
Tile-Laying.) 

Asphalt. — Tlie general process foh 
lowed in laying asphalt pavements is 
first to make a solid foundation of lime 
or cement concrete, ,5 in. to Sin. thick', 
according to the tr.iffic expected, and 
finish this smooth on top about 2 in, 
below the level the finished pavement 
is to be. The asphalt is a mineral 
substance, and is commonly used in 
its pure state without admixture of 
any foreign matter. It is first broken 
into small lumps, and is then brought 
to a state of dry powder by subjecting 
it to considerable heat in revolving 
ovens ; it is then put into iron carts 
with close-fitting covers, and brought 
on to the works, taken out, laid over 
the surface, and whilst hot compressetl 
with heated irons into one homogene- 
ous mass without joints. The finished 
thickness varies from 2 to in. , ac- 
conling to the traffic of the place in 
which it is laid, and it further com- 
presses and consolidates under the 
trafiic, 

Val dc Travers Liquid A!q>halt is 
laid upt)n a concrete bed 6 in. thick, 
the asphalt surface lieiug in. thick. 
The rock is first ground to a fine 
powder, and being then placed in cal- 
drons, from 5 to 7 |)er cenL of bitumen 
is added to dissolve it ; heat lieing then 
ap})lied, it forms into a semi-fluid or 
mastic state, aud wheu in that condi- 
tion about 60 per cent, of grit or dry 
sldugle is added to it, aud after being 
thoroughly mixed together, the com- 
pound is spread over the concrete in 
one thickness. 

With Limmer asphalt, a concrete 
foundation 9 in. thick is first formed, 
aud the asphalt is used in certain pro- 
portions by the judgment of those 
directing the work ; it is broken up 
aud mixed with clean grit or sand of 
different sizes according to the place 
in which the pavement is to be laid ; 
a small quantity of bitumen is then 
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addetl to the materials, wliich are 
placed ill caldrotiH on the spot, niiule 
liquid by hetit, and the uomjxmnd is 
run over the surface and smoothed 
with irons to the profier slojies and 
curvatures. It is run in two thick- 
nesses, the lower stratum Ijeiug made 
with grit of a larger size than that of 
the upper. The total tliickness of the 
asphtdt, when finished, is from to 
2 in. 

BametVa Liquid Ir<m Asphdt am 
be made either of natural or artificial 
asphalt, mixed with pulverised iron 
ore or sesquioxide of iron, and a small 
proportion of mineral bw. The mate- 
rials are put into a avldron whic-h is 
brought on t,o the works, and are 
made into a liquid state by halt, run 
over the surface, and smoothetl in the 
same waj' as the other li<^uid aspluilts 
mentioned ; the thickness usually laid 
is about 2 in. 

Tar Pavement — Made by mixing 
with fine breeze, or small coke, just 
enough of thick refuse coal-tar to make 
it somewhat sticky ; put a thin layer 
on the smooth and hardened surface, 
on this spreail a couple of inches of 
metal, or jiebbles, or coarse gravel, 
then a thin layer of the prejKireil 
breeze, covered hglitly with fine gnivel, 
and lieat or press together. It is cheap, 
slightly elastic, and ilunible. 

Concrete Pavements.-— (n) The 
terraza floors used in 1 bdy at the [iresent 
dayaremaile in the following manner: 
Ist coat ; a concrete, consisting of 
common lime J, sand and fine gravel |, 
laid 6 in. thick and well lieaten with 
wooden rammers ; after two days in 
that climate, it is sufficiently dry for 
the next coat. 2nd coat ; a terraza, 
consisting of pounded brick or tile 
common lime sand of the con- 
sistence of mor^r, laid in. thick, 
well beaten with a light ^t rammer. 
After two or three days it is hard 
enough for the next coat, flrd coat ; 
a similar terraza, but with tlie grit of 
broken stones instead of sand in it, 
laid on like a coat of plaster with a 
trowel. After tliis lias been laid for 
one day,^ layer of small hard broken 


stones is pressed into it ; those stones 
should l)c of some sulwtance that will 
take a polish, and lie of uniform size 
(they are passed through a gravel 
screen), alx)ut that of a walnut : these 
being afterwards rublied to a smooth 
even surface with some smooth liard 
stone, form a kind of mosaic-work. 
The stones are frequently selected by 
colour, ami laid in the tliird coat to a 
rough pattern. They should be moist- 
enai with oil or water till hard set. 

(fj) Dig the earth out alxiut 8 in., 
fill in with cfiarse gravel and stones, 
well rammed, and levelled about ft 
in. Mix Portland cement to the con- 
sistence of craim, and ])our over, 
spreailing it with a stitV brtKiiu *, w'hen 
hard, mix finer gravel with cement 
and water, and fill up to within f in. 
of the surface ; when hard, mix clean 
sharp sand and Portland cement, half- 
and-half, with water to about the 
thickness of mortar, and finish, slightly 
rounding. It should luit be walked 
on for a day or two. Cement must 
be Portland, and fresh. 

Artificial Stone Plages. —Take 
one part of fresh and good quality Port- 
land cement and three parts of small 
granite chippings ([wssed through a 
in. mesh sieve), these chipiiings 
having lieen jireviously washed and 
drietl. Well mix the cement and 
chippings in a dry state. Now' sprinkle 
w'ater tin airefiilly, using a fine rtise 
to prevent the eomejit lieing wooshed 
through the chippings, and when tho- 
roughly mixed (and before setting 
commenct!s) fill the mviulds, taking 
aire to fill all angles and comers tluit 
the finished flags may luive good sharp 
angles. The moulds, whicli are pro- 
bably wo<slen frames, must be metal 
lined, and soft soap may be used to 
fH'event sticking. Wlien the fiaga are 
sufficiently liard, loosen the moulds 
and then immerse the flags in a tank 
(galvanised iron tank will do) of silicate 
of soda solution and allow them to 
remain two or tliree weeks. After 
this, remove the flags and stack them 
carefully in the o{)eu air to season ; 
the seasoning should be allowed a 
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ajiirtideralile time. To make Hilicjitc 
of Mala, the silicate stone is first 
crushed in an edge-runner mill, and 
tlien put into stejun-jacketetl Ixnlers 
with gfKwl Wiustie. siala. Stejun is tlien 
t urned on and the liejit causes the two 
ingredients to combine and form sili- 
CJite of soda. 

Granolithic. — Tins consists of one 
[xirt Portlaml cement and three pirts 
of granite chippings, red oxide being 
!mI« 1 wI to give the characteristic coloui', 
if desired. 1’he whole is first mixed 
<lry, then wetted sjiaringly with a fine 
I'ose, well worked into a mass, and 
laid on a goinl foundation in the usual 

aj . When set, the surface is polishe<l 
with a rubl»er of York grit-st<»nc, fixe<l 
in a handle with an iron shoe, water 
liemg freely used during the rubbing. 
The jiresence of the granite making 
the ]K)liMhing possible, 5is cement oidy 
ciumot ])olished. Chij)ping8 of 
coloure<l marble c»in replace tlie granite 
an<l win !« jK»lished, but have not 
quite the good weanng qualities of 
granite. 

Cement Slabs. — These are made 
in metal-lined moulds (iis descrilKjd 
with artifitjial stone slaUs) with or with- 
ouf. pressure. The cement is Portland, 
and should not only lie gcxul but well 
matured. Gmnite c.hipf ungs are mixeil 
with the cement al>out three to four 
fjarts b) one pirt cement, the grauite 
jiassing through a -,•’’5 in. mesh sieve. 
After well mixing in a <lry state, water 
is af)f)lied s|KU’ingly by a fine ro.se and 
the whole well mixed into a fairly 
stiff iiuiHs. The mixture is put into 
metid-lined moulds, the corners jmd 
angles l»eing well filled and the whole 
rammed or l)e<iten firm. When set 
hard, the slab is taken out and set in 
the open air to mature, if po.ssible for 
three or four montlis. They are then 
in good condition for paving. A Ixjtter 
slab is pnxluceil when pressure can l)e 
used. This necessitates stiff cast-iron 
moulds and a simple form of machiiio 
to effect the pressure with. By this 
means a good slab can be made with 
such a material as clinker to take the 
place of the grauite and cau be put to 


utilise some of the waste nuiterial from 
<le8tructor furnaces. In laying these 
slalis, a lidding of sand or fine jish is 
put on the earth and a layer of lime 
mortar put on this. The slab is then 
laid and the joijits l)etween the 81 h 1 >s 
are groutetl with thin mortar. This 
makes an excellent fMtvement. 

Concrete. — It is sometimes con- 
tended that a concrete pivement or 
floor .shoubl consist of three layers, 
but there (am Ije no doubt tluit the 
material of the two under layers can 
as well Ik* mixed and laid fis one. 
This would then consist of the roughest 
and a medium material, the latter 
fdling the voids in the larger stuff, 
'rhis layer is Ixjst id lowed to hct Ijefoix* 
the final coat which is made up of fine 
stuff. When this has been laid and 
ruled or levelled off, a short time 
should 1x5 allowed for it to commence 
setting, then the following finishing 
' oft* pnxjess is done. Take a Imnd-fioat 
■ and lK5at tlie surface lightly until the 
“fat” appavrs or until it “creams,” 
then trowel it oft* with light strokes and 
the finished surfiice will bo sm(X)th as 
if it was wholly cement. It is best 
I to let the toj) cojit get somewhat firm 
Ix'fore the hand-Hoat. is used as de- 
! scrilK5d, for if this is done while the 
! material is soft an uneven surface will 
I result. 

! Coke Breeze. — This is more usu- 
• ally adopted for covered fl<K)rs or w'alks. 

The c<5ke sliould iwiss through a sieve 
i of I in. mesh, but not bo so fine as to 
I jKiSB through a in. mesh ; dust 
should iKjt 1)0 used. Mix together 2^ 
{larts of coke, 2 parts clean sliarp 
sand and 1 part Portland cement. 
Let the pirts 1x3 mejwured, not guessed, 
and mixed in a dry state, then wetted 
sjuiringly with a rose. Mix into a 
stiff mass and use. 

"Wood Paving. — At the present 
time the various methodsof wood paving 
have resolved themselves into one, viz. 
that of placing blocks, with the gran 
vertically, on a concrete foundation. 
The method is as follows : The macada- 
mised road-bed is broken up and cleared 
to the required depth, the macadam, 
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when freed of dirt, to make the 

concrete. The I’ortland cement 
should be of gotnl make, the te.st 
strength l>oing 1^50 lb. per sq. in. 
(tensile) at the end of 7 <lays, gi'ailu- 
ally iKJcoining stronger over a jieriod 
of :i0 d lys. The concrete consists 
of 1 piirt (by mea.sure) (tf cement, 
2 pirts clean sharji sand, r> pirts 
stone or brfjken ljri(;k to }»ass thi*ough 
a 2 in. mesh. This concrete i.s laid 
5 in. thick and well rammed. A 
smooth surface is given this by a 1 
in. layers of 1 part, cement and 
parts .sand. The blocks vary in length 
from 7 in. to 9 in. and are <i in. deej> 
and 3 in. wide. When laid, all joints 
are fille<l in with liquid jwphalt U> 
I in. height from the l)ottoin, the re- 
maining apace l)eing filled in with 
cement grouting- No joint should l)e 
wider than in. The blocks arc 
laid in lines across the street, hut are 
not taken nearer to the curb than 3 in., 
tliis space, on each side, )>eing filled in 
with cement and stiud (1 and 3), or 


Fig. 98, 

may be filled in with blocks afterwards. 
The concrete foundation should lie laid 
six days before the blocks are jmt on it. '| 
All Blocks must he CreosoU-d under I 
Pressure before they are laid . — As a I 
rule wood block is not usefl for road- 
ways, when the inclination exceeds 1 
in 30, owing to its becoming so slippery 
when wett^. 

Cement. — Cement and sand (1 and 
3) is ndw being largely used for fwt- 
ways ia railway stations and similar 
places, this being laid on a concrete 
loundation " where necesH<*ry. With 


the view to giving it the appearance 
of paving, lines are scored across it at 
regular intervals, these lines being 
formed with a tool like Fig. 98, just 



Fig 09 


lieforc the cement is firm. To prevent 
slipping on inclinecl jdaces, the wh<de 
surfjice can lx* indented, this Ixjing 
effected with a tool us Fig. 99. 
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Pearl. 

Mother-of- Pearl.— This is tlio 
nner eotit of several kinds of oysL'r 
hells, some of which secrete this 
iiyer of sufficient thickness to r<Mi<h'r 
he shell an object of manufacture, 
['lie IxiJiutifu] tintsof the lay<‘r de^iend 
ipon its structure, the surf:u“e InMiif' 
overed with a multitude of minute 
;rooves, which decompose ami reflect 
he li^ht. The surf.u'c is a ^roo\ed 
tructurc like tlu' delicate texlun* .it 
he lop of a child’s linger. Tlu‘se 
ulf'es and j'roo\es can sometimes lx* 
een with the naked e^e, but mor«‘ 
iftmi a ma^^nif\ iiijL; ^d.iss i' needed, 
s there ma) he -lUOO to the inch, 
t is remaikabie tli.it if this surface 
conveyed to ceitain other sub- 
lanc«‘s lh<‘ iriilescent hues will Iw* 
‘oinmunicated. 'J'hus if an impre.s.sion 
s taken of the surface of the shell in 
ilack wa,\, it will pnisent the hu<‘s of 
,he shell, whh-h plainly imlicates that 
he eolourinti is duo to surface struc- 
ure. A solution of frum arabic or 
sin^livss, when allowed tti indurate 
ipon a surface of mot her of-jK*arl, 
akes a very perfect impression of it, 
,nd exhibits all tlie colours that can 
)<• communicated in this way, in a very 
HM-fect manner, when seen either by 
cHoction or Inviismission. If the 
>iin^?lass’Rolution is put Indween two 
inely pdisheil specimens of shell, a 
ilm of artifiidal mother-of-pearl is »»b- 
ained, which, wdien seen by a siiij'le 
i^ht, will show the briRhlest tints. 

The structure of the pearl shell 
dmits of its Ixjing s]ilit into lamina', 
^nd it can then lieused for the handles 
tf knives, for inlaying, or in the manu- 
acture of buttons ; but lis sfditting is 
iable to iniure or spoil the shell, Ihi.'i 
iietluxl of (lividing it is seldom resorted 
o. In manufacture the different pirts 
ire selet'-ted of a thickness as nearly as 
•ossihle to suit the reijuired purpose ; 
‘xeess of thickness is got rid of by 
iieans of saws, filing, or hy grinding 
Ipon the common grindstone. In pre- 
'oing the rough shell, if square or 


angular piect'h .ire needed, they arc cut 
with saws, as the eariiular saw or the 
ordinary lack siiw ; in the one case, 
the shell is fed up as the saw divides 
it, and in the other the .shell is held 
in a \iee, and the saw operated by 
haml. If circular pieces of the shell 
aie w.inteil, .such as those for buttons, 
they are cut with an annular or crown 
sjiw, which is fixed upon a mandrel. 
It is necessary in sawing that water is 
plentifully su])plied to the instrument 
ni- the heat generated l»y dividing the 
shell will heat the saw, and its tem]K*i- 
will he destroyed. The jiieees of shell 
.ire next ground hat ujxma grindstone 
till' edge of which is turned with a 
nuiuhcr of giDoxes or ridges, as Ix'ing 
less liahle to Uiing clogged than the 
flat surface, and hence gi'ind moi-e 
quickl}. It is neitcssary to su])ply 
water, orsojip ami water, to the stone, 
as it is then less liahle to liecome 
idogged. The Hat side of the stone, 
similarly pix'pued with ridges, may l>e 
Used instcail of tlii' hu-e, if it isdesire<l 
I to h.ave the pieces of sltell ground flat, 

' and when of the re(|uisite thiunetw 
’ they are read} for ojieration in the 
I lathe, or for inlaying. 

I After the pieties of pearl shell are 
' cut, ground, or turned to the projier 
1 form, the} are linished with pumice 
and water; this may be done with 
pieces of the stone propeidy shaped, 
ami ruhlied oxer the w’ork as it is held 
fast in some form of clamp, or hold 
ujxui the work, as it is revolved in the 
lathe. This jirocess may lie followed 
l>y an application of ground pumice, 
wiiich has l»een carefully sifted to ex- 
, t met all except the minutely ix)wdered 
|M>rUon, and aiiplied with a piece of 
cork or a cloth moistened w'ith water, 
'I’lie fKilishing is accomplished with 
rotten-stone, moistene<l with dilute 
sulphuric acid, whicili may be applied 
utHiii a ])iece of cork or upt)n a piece of 
soft wwhI. In some turned works 
fine emery |»a|)or may l>e used, and 
follow’eil with rotten-stone moistened 
with the ficid or oil. The f)earl liaiidles 
used for razors or knives are first 
rouglunl out, then drilleil where the 
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rivets are to l>e inserted, and lightly 
riveted together in pairs. They are 
ground to the proper size and thickness, 
then scrafKjd and 8a,nd-buffetl on the 
wheel with Trent sand and water ; 
gloss-buffed with rotten-stone and oil 
(or with dry chalk), and tinally with 
dry rotten-stone applied witli a velvet 
covered pad or with the hand. The 
band is commonly used for this last 
process. Sometimes it is iulvantageous 
to apply the iK)lishiug material to the 
surf^ of a wheel, and this wheel may 
be covered with cloth ami moistened 
with water, which will cause enough 
of the powder to atlhere. Separate 
wheels may l>e used for the pumice and 
rotten-stinie. Sometimes dry pow- 
dered chalk or Spanish whiting is used 
in pljice of the rotten-stone. 

One pnxjess of wtirking pearl is by 
the aid of corrosive Jicids and the 
etching point. The shell is first ili- 
vided as may be necessary, and the 
designs or patterns are drawn upfm it 
with an opaque varnish ; strong nitric 
acid is then brushed over the plates 
repeat^ly, until the parts undefended 
by tiie varnish are sufficiently corrodeil 
or eaten away by the acid. The var- 
nish now being washed off, the device, 
which the acid liad not touched, is 
found to be nicely executed. If the 
design is to be after the manner of 
common etch’ ig on c^ipfier, the process 
upon the shell is precisely the same as 
that process upon mebd . When a con- 
siderable number of pieces of thiiisiiell 
are required to be of the same size ami 
pattern, the requisite numlier of plates 
are cemented together with glue, and 
the device or figure is drawn upon the 
outer plate. They may then lie held 
in a vice or clamp, and cut out as one 
plate with a fine saw, or wrought into 
the desired form with files ; drilling 
bxils may be employed to assist in the 
operation. To separate the pieces, 
tiro cemented shells are thrown into 
warpi water, which softens the glue 
and sepwates the jneces. 

VOuihiiig ICother-of-PearL-- 
(a) Take Ipme finety powdered rotten- 
stone {snaadd sufficient olive-oil to it 


to make a thick paste — like the thickest 
cream. Tliin this with sulphuric acid 
to a tliin cream, then apply it with a 
cork rubber which is covered with 
selvy t or similar velvet material. When 
the polish is obtained, wash the surface 
of the shell with plain water. 

{h) In dealing with large numbers 
of shells a lathe, or grinding spindle, 

' is provided with |)olishiiig Ixibe. These 
1 would be for the various stages of 
! grimling level with emery, smoothing 
I with rotten-stone, and polishing with 
, whiting on buff leather. The polisliing 
, materials are moistened to a thin paste 
I with vinegar or dilute sulphuric acid, 
i Inlaying with Mother -of - 
* Pearl. — (a) Tortoisesliell is softened 
by soiiking it in hot water — the design 
arrangeil, and placed l)etween flat dies, 

I under a heavy press, to remain till the 
‘ shell is cold and dry. It is thus em- 
, l)edded in the shell. Those vivid 
; colours on paper trays are fragments 
of the Aurora shell, pressed in the 
I same way, whUe the paper is damp ; 

when dry, the design is painted, var- 
^ nished, Inked, and polished. 

I (h) Thin scales of the shell are 
] selectefl for their colour or sliade, and 
I cemented to the surface of the mate- 
f rial. The rest of the surface is covered 
with successive coats of ja}nn varnish, 

, generally black, being subjected to a 
j Inking process after each application. 

; When the vaniish is as thick as the 
' shell, it is iK)li8hed, the gilding and 
j painting are added, and a flowing coat 
, of vaniish is put over the whole. 

1 (c) In j>re|nring the shell forinlaying 

I the pieces are cut with fine saws and 
I arc then ground on both sides until 
I the requir^ thickness — thinness really 
I — is obtained. If very thin, an^y fur- 
i ther cutting can be <lnne with scisfiors, 
j to form flowers, leaves, etc. If a 
; number of pieces of one shape are de- 
sire<l, a foot-power die-press can be 
I used. Another method eff obtaining 
a number of pieces of similar ahape, 
and which admits of any thiokaeM 
pearl being cut, is to due sereml 
tliicknesses of shell together, jpttt the 
) mass into a suitaUe vice or daii^y 
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then cut them out with a fine saw, 
finishing with drills or files required. 
The pieces can then be separated by 
soakinj^ in warm water. 

Artificial Mother • of * Pearl 
Buttons.— -White horn buttons may 
1)6 made to imitate mother-of-pcu.rl 
by being lK)iletl in a saturated solution 
of sugar of load, and then laid in very 
tlilute hydr<x;hloric acid. Coombs, to 
which the lioiling process is not applic- 
able, as it disbjrto the teetli, may be 
treatetl by Ixiing kept over-niglit in a 
nuKlerately c»)nccntnited cold s<»lution 
of nitmte of Iwwl, then laid for ^ hour 
in a luth conbiiniiig :i |»er cent, of 
nitric juad, finally l)eitig rinstul in 
water. The use of sugar of haul is 
however, prejmlicial, and should lie 
avoi<led. 

Artificial Pearls. -It is sup- 
|H)sed that the origin of the high <juality 
artiHcial ()earls first obtained fixim Paris 
was due to a French Ix^id-maker ob- 
serving that wlicn a small iish cidled 
ahlette or bleak was washed, a quan- 
tity of fine fjarticles like silver was 
def)osiie<l in tlie water, and he collected 
stnne of these for the jmrpoho of his 
trade — liead-making. On closer ex- 
amination it wiis found tluit the nmte- 
rial thus obtained resembled in a 
remarkable degree the lustre of jjearl, 
ajid it afterwards l>eciuue known as 
esMJnce of |)e)U'l, or essence d’orient. 

The first attempt at using this sub- 
sUuice for producing artificial fiearls 
was to cover solid hejuls of phister ex- 
ternally, and although the effect wjks 
gowl and the “ pearls ” a<liuii*ed and 
lH)ught, it was fouTid that the external 
covering separateil itself, wore otl', and 
was generally unsatisfactory in the end. 
The next attempt was in the direction 
of hollow glass beads with the coating 
applied iuterually, and tliis method is 
the one praotiaea at the present day. 

The glass used is first pre{»rod as 
tul)^ and its make or quality was 
originally called “girasol." It is 
slightly opalescent, with a i)eculiar 
Wuish tinge. From this the glass- 
blower makessmall globules, and agood 
Worker oan now pr^uce several thou- 


sands per day. No great care is devoted 
to making them perfectly spherical, as 
the true pearl is not so. Another 
operator takes the ghibules, and, having 
a fairly hot solution of isinglass witli 
the “ i)earl essence ” in it, blows suffi- 
cient into each globule with a fine glass 
pipe. Each globule as done is placed 
on a table ]>y the operator, who, by liis 
foot, keeps the table shaking and so 
ensures the globules liaving the coat 
spread evenly in them. When dry, 
tho globules t)r Ijeads are filled with 
1 white wax or a composition of the 
I sulistaiicc of stitf wax. I’his gives the 
I pearlssolidity and the necessary weight, 
licsides rendering them less fragile. 

; They can then l)e l)orod and mounted 
’ on pins or threaded on silk. In the 
latter csise, with l)eHt work, each bored 
' hole is lined with pqxjr, to prevent 
the silk thrwid adhei'ing to the wax. 

I The “ jxairl essence ” is now easily 
I ohtiuned, us the fish (al)out tlie sixo of 
, a gudgeon) is a very common one. 
Originally it aime from the river Seine 
but the demtind soon Ijocame greater 
■ than this river could supjdy. A diffi- 
culty was then experienced in finding 
how the scales could be jireserved to 
transport them distances, for it was 
found that if put in alcohol they lost 
their lustre. It was discovered, how- 
ever, tliat tho fishy particles could be 
preMerve<l, without deterioration, in a 
solution of ammonia, and this enables 
the scales to be brought from distant 
I places where the fish is abundant, 

, About 4000 fish nure retiuired to pro- 
I duoc a }>ound of scales and these yield 
; about a ^ lb. of essence. A full ac- 
I count of this industry appears in a 
' French work entitled UArt d'ifiUtcr 
ks Perks Jines. It is not a very modern 
book, but it remains a standard work 
on the subject. 
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Perfumes, Toilet Re- 
quisites, Essences, and 
Extracts. 

{Sec also Bitters, Confectionery, 
Distilling, etc.) 

Perfumes. — In the preparation of 
perfumes the alcohol or spiiit used is 
rectified spirits 60° overproof, having I 
Rbout 96 per - cent, alcohol. This | 
alcohol is obtained from crude potato, ! 
maize or turnip spirit, this crude mate- j 
rial being first diluted with water, fil* j 
tered through wood charcoal, then j 
rectified by distillation in a column still | 
of the Coffey type. Several degrees { 
of spirit are obtained, the best of 
which is that called ‘ ‘ silent ” spirit 
which has 96 * 4 per cent, pure alcohol 
and a trace of aldehyde. It contains 
no fusel oils. In addition to the 
manufacture of perfumes this silent 
spirit is made into drinking spirit by 
the addition of flavourings, and it is 
also used to strengthen wines and j 
alcoholic beverages generally. It is j 
important to note that this is not t 
what is known as methylated spirit, 
nor can the latter ever be used for the 
same purposes. The first and chief j 
process in making methylated spirit is j 
certainly the same, as it is the first j 
runnings of the Coffey still, of about j 
95 per cent, strength, but it is after- 
wards “denatured” by the addition i 
of naphtha or wood spirit which makes | 
it undrinkable and at the same time I 
puts it outside the excise regulations 
as to drinkable spirit. There is no | 
practical way of ridding methylated or | 
d^iatured spirit of this additional 
denaturing material to make it suit- 
able for pmfumes. There are methods 
suited tcft the laboratory, but not for 
ccnninercud purposes, and, as hinted, 
any such oonversion may bring about 
dimcultiee with the excise depart- 

The fcdloifing are recipes of most of 
the beat knoNtn perfumes. 

Eu*ir jBouqu«t,^lO oz. extract of 


rose, 10 oz. extract of cassia, 8 oz. ex- 
tract of orris, 2 oz. extract of vanilla, 

^ oz. essential oil of bergamot, J oz. 
c.ssential oil of lemon, J oz. extract of 
civet, 40 drops otto of rose ; mix. 

Mili^mrs . — 10 oz. extract of rose, 

10 oz. extract of cassia, 10 oz. extract 
of orange, 4 oz. extract of orris root, 

4 oz. extract of vanilla, 1 oz. extract 
of musk, ^ oz. extract of civet, 4 drops 
essential oil of alm«>nds, 8 drops oil of 
neroli, 20 drops oil of citn)n, 80 drops 

011 of bergamot, 6 drops oil of cloves, 

6 drops oil of patchouli, 20 drops oil 
of rose geranium, 20droj>soil of lemon, 
10 drops oil of lavender (English), 8 
drops oil of citrouella, 20 tlrops essence 
of otto of rose ; mix. 

Hdiotropc.^l) 6 oz. extract of 
vanilla, 10 oz. extract of rose, 5 oz. 
extract of orange, 5 oz. extract of 
cassia, 1 oz. extract of musk, 7 drof>s 
essential oil of almonds, 10 drops otto 
of rose ; mix. (2) 1 part geranium 
oil, 4 ptu*ts best wintergreen oil, 
piarts best almond oil, 16 parts lemon 
oil, 250 parts benzoin tincture, 600 
parts rose tincture, 500 fxurte orris 
tincture, 1000 parts perfumers’ alco- 
hol, 250 parts distilled water. 

Nno Moim /Aty.— (1)20 oz. extract 
of tonquin, 10 oz. extract of rose 
triple, 10 oz. extract of geranium, 10 
oz. extract of jasmine, 10 oz. extract 
of orange, 12 oz. extract of rose, 2 oz. 
extract of storax *, mix. (2) 2 parts 
patchouli oil, 15 parts bergamot oil, 5 
parts geranium oil, 750 parts cumann 
tincture, 750 parts orris tincture, 750 
parts perfumers’ alcohol, 260 parts 
distilled water. 

Fraw/ipanni. — 10 oz, extract of 
rose, 10 oz. extract of cassia, 6 oz. 
j extx^t of orange, 6 oz. extract of 
I orris, 2^ oz. extract of tonquin, 2| oz. 
extract of vanilla, ^ oz, extract of 
musk, ^ oz. extract of civet, 36 drops 
best oil of neroli, 40 drops best oil of 
geranium, 30 drops oil of bergamot^ 

5 droro oil of sandalwood, 20 drops 
otto oz rose ; mix. 

Opoponax , — | oz. pod musk, 2 o»< 
vanula beans, 1 oz. tonquin beam, 6 
pints reotifled spirit of wine. Digaei 
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28 days, and add : 20 oz. extract of 
orris, 10 oz. extract of rose, 10 oz. 
extract of jasmine, 10 oz. extract of 
cassia, 10 oz. extract of tuberose, ^ oz. 
oil of citron, J oz. oil of bergamot, 

3 dr. otto of rose, 1 dr. oil of i)at- , 
chouli. Add last four after filtering, j 

Stephanotis. — 20 oz. essence of white 
rose, 10 oz. extract of jasmine, ^ oz. 
extract of storax ; mix. 

Wallflowers. — 20 oz. extract of 
cassia, 20 oz. extract of orange, 20 oz. 
extract of rose, 10 oz. extract of orris, 

1 oz. extract of vanilla, ^ oz. extract 
of storax, 20 dr()])s essential oil of 
almonds, 40 drops otto of rose ; mix. 

Mfupwlia . — 20 oz. extract of orange, 
40 oz. extnvct of rose, 10 oz. extract 
of tul)erose, 10 oz. extract of violet, 
20 drops essential oil of almonds, f» 
drops oil of citron, 5 drops otto of 
rose, i oz. extract of storax ; mix. 

Moss Hosc.—li) oz. extract of rose, 

5 oz. rose triple, 5 oz. extract of orange, 

4 oz. extract of musk ; mix. 

WU^l Rose, — 8 oz. extract of cassw, 

8 oz. extract of orange, IG oz. extract 
of rose, 8 oz. rose triple, 20 drops 
essential oil of lemon, 20 droj)s oil of 
s^Kjarmiut. 

A’osc. — 15 parts berpunot oil, 10 
yxirts gei-auium oil, 4500 jw-rts ynsr- 
fumers’ alcohol, 1000 yxirts tUstilleil 
water. 

While Rosc.—h oz. extnwt of rose, 

4 oz. rose triple, 5 oz. exlnvct of violet, 
3^ oz. extract of jjismine, IJ oz. es- 
sence of patchouli ; mix. 

LUac Essence. — 18 oz. extract of 
tuberose, 12 oz. extract of tmuige, 4 
oz. extract of civet, 4 droj)s essciitijU 
oil of almonds ; mix. 

Honeysuckle. — 8 oz. extract of tuber- 
ose, 8 oz. extract of rose, 8 oz, ex- 
tract of violet, 8 oz. extract of jiwmine, 

2 oz. extract of vanilla, 2 oz. extract 
of storax, 40 drops essential oil of 
almonds, 20 drops oil of neroli ; mix. 

May Blossom. — 10 parts geranium 
oil, 40 parts l>ergamot oil, 50 parts 
linaloe oil, 1000 parts orris tincture, 
500 parts distill^ water, 3500 parts 
perfumers' alcohol. 

Elwida WaUf.^1 pints reotiEed 


spirit of wine, 2 pints rose water, 1^ 
oz. essential oil of lemon, 2 oz. English 
oil of lavender, 1 oz. oil of cloves, ^ 
uz. oil of Icmongrass ; mix. 

Patchouli. — (1) 1 oz. oil of patchouli, 
I gal. perfumers’ alcohol. 

(2) 80 drops oil of patchouli, 10 
drops otto of rose, 1 pint rectified 
spirit of wine ; mix. 

Eau dc Cologne. — (1) 60 drops 
essential oil of iHjrgamot, 60 drops 
essential oil of lemon, 60 clrops oil of 
rosemary, 30 drops oil of lavender, 38 
droj)s oil of neroli, 8 drops oil of citron, 
16 oz. rectified spirit, 4 oz. orange 
fiower water ; mix oils with spirit of 
wine, gradually add orange fiower 
water, then filler. (2) ^ oz, essential 
' oil of lemon, 4 oz. essential oil of ber- 
gamot, oz. essential oil of rosemary, 
1 clr. oil of neroli, 4 dr. oil of thyme, 

3 dr. essence of uiillefleurs, 4 oz. 

I aromatic spirit of ammonia, 24 oz. spirit 

of lun se-nulish, enough rectified spirit 
of wine to make 40 oz. ; mix, let it 
stand in bulk for some time (the longer 
the more exquisite the blend), then 
filter. (3) 64 |»art8 oil of neroli, 14 
l»arts oil of bergamot, 34 parts oil of 
lemon, 14 parts oil of rosemary, 20 
yNirts petit -grain oil, 20 parts musk 
tincture, 6000 piirts perfumers' 
alcohol ; other ingredients in various 
makes of Ejiu de Cologne are lavender 
oil, Portugal s\\eet orange oil, thyme 
oil, lunetta oil, lemon rind oil, citnm 
oil, German Ixilm oil, cinnamon oil, 
pineapple oil, and sometimes an ex- 
tixjiuely small projwrtion of pepper- 
mint oil. 

Iduvndcr Water. — (1) 24 oz. best 
foreign oil of lavender, 1 oz. extract 
of musk, 1 oz. essence of mareschale, 

4 oz. essential oil of bergamot, 10 drops 
otto of i-ose, 6 oz. orange flower water, 
32 oz. rectified spirit of wine ; mix. 
(2) 16 fl, oz. oil of Mitcham lavender, 

I 24 drops tincture of musk, 16 gal. of 
I IKirfumers’ alcohol, 2 gal. distilled 
, water (warm) ; aild the two first in- 
: gredienfiS to the two latter, mix, and 
let stand until assimilated. 

Sachet Powders. Frangipammi 
SacheU — 8 oz. powdered starch, 8 oz. 
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precipitated chalk, 1 oz. orris root, 60 
drops oil of Kerauium, dr. extract 
of ^ugipaimi ; mix, and ptum through 
a fine sieve. 

Essence Bouquet Sachet. — 1 oz. pow- 
dered starch, 4 oz. precipihited chalk, 

oz. orris root, 30 drops essential oil 
of bergamot, J oz. essence liouquet; 
mix and pass through a sieve. 

Violet Sachet. — 8 oz. powdered 
starch, 4 oz. precipitated chalk, 6 i>z. 
orris root, J oz. extract of wood-violet, 

6 drops oil of neroli ; mix well, and 
pass through a sieve. 

Rose Sachet Po^odcr. — 1 Ih. jK)wdered 
starch, 1 lb. precipitated chalk, 8 oz. 
orris root, 10 drops otto of rose, 20 | 
drojjs oil of rose geranium, 1 dr. ex- j 
tract of civet ; mix, and pass through 
a sieve. 

Jockey Club Sichet. — i oz. powdered 
magnesia, 3 dr. essence of jockey club, | 
60 drojjs essence of musk, 4 oz. fww- | 
dered orris root, 8 oz. jwwdered starch, j 
8 oz. precipitated chalk ; mix, and pass j 
through a sieve. 

Perfamed Pomades. White.— 

8 oz. best white wax, 4 oz. tallow, 13 
oz. hud ; melt together by gentle heat, 
and on cooling, add 20 drofm oil of 
liergaraot, 10 drops oil of lemon, 6 
drops oil of Peru Ijalsam, 6 drops oil 
of cloves ; stir well when perfumes are 
being added. 

Black. — 8 oz. Ijest wax, 4 oz. talh)W, 
13 oz. lard; melt, and colour with 
bone black, adding perfumes as before. 

Brmm. — Use the same ingredients 
except bone black, for wliich substitute 
umber ; same periumes. 

Red. — Melt wax, tallow, and lard, 
and use alkanet root for colouring; 
perfumes as before. 

Toilet Articles. Cologne Vine- 
— 1 oz. strong acetic acid, 1 pint 
Eau de Cologne ; mix. 

Rose Toilet Vinegar. — 4 oz. nwe 
petals (4ried), 10 oz. rose triple, 6 oz. 
acetic add, 35 oz. distilled water ; put 
airtogeth^ and macerate in a closed 
ves«ffor 144sy8| shaking frequently, 
theigf filter.! ; ‘ 

— 4| oz. best castor-oil, 
4| os, absolute akohol, 1| oz. essence 


of jockey club, 12 dr^ otto of rose, 
1 dr. tincture of safiron ; mix, and 
after standing a few days, filter. 

Bay Rum. — 90 drops essential oil 
of l)ay-berries, 20 drops essential oil 
of pimento, J oz. acetic ether, J oz. 
powderjed pumice-stone, 25 oz. rectified 
spirit of wine, 5 oz. distilled water, 

10 oz. Jamaica rum ; mix oils with 
spirit of wine, add rum, acetic ether, 
and distilled water, add pumice-stone 
last, and filter tlirough paper. If pre- 
ferred richer in odour, add 10 drops 

011 of a}>sinthe. 

Balui of Giletid.-—\ oz. l«Bt gum 
Ixsnzoin, 16 oz. Canada hvlsam. Dis- 
solve hy heat, strain whilst hot, anil 
to it aild J oz. essential oil of rosemary , 
^ oz. essential oil of lemon, \ oz. oil 
of cassia ; mix intimately. 

Cherry Tftolh Paste. — 8 oz. clarified 
honey, 8 oz, preeipitatoil chalk, 8 oz. 
jjowdered orris rmh, 1 oz. rose pink, 

3 drops oil of cloves, 3 drops oil of 
nutmeg, 3 drops oil of rose geranium, 
enough simple syrup ; rub the oils 
with the powder, and pass through a 
fine sieve, then mix into a paste with 
honey and enough syrup to make it 
soft. 

Tooth Poioder, — 8 oz. liest white 
: soap, 8 oz. jwwdered French chalk, 

I 8 oz. orris root, 4 oz. white sugar, 

4 oz. rose water, 60 drops oil of cloves, 

I J oz. oil of jjepixsrmint ; cut up soap, 

I and molt in water Ijathwith ruse water, 

I rub oils with sugar, orris and clialk, 

I then aild it to above, stirring until 

well mixed. 

Cold Cream. — J oz. white wax, f oz. 
sjiermaceti, 3 oz. oil of almonds, 4 oz. 
rose water ; melt well, and stir untU 
cold. 

Superior Cold CVram,— 10 oz. pre- 
pared lard, 4 oz. finest castor-oil, 2 oz. 
Wt English spermaceti; melt in a 
warm bath, and stir in grsMually, alter 
being mix^ and dissolved add the 
following : | oz. rose water, I oz, 
elder flower water, 20 gr. powoered 
borax ; add on cooling 20 dro^ eMMMBO# 
of beigamot, 20 drope essence oi Qt|to 
of rose ; and beat well until cold. 

Honey and Glycerine Jdly * — ^70 gr* 
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RuBsiaD isinglaaB, 6 oz. rose water ; 
dissolve in a water bath, and add oz. 
pure glycerine (fluid), oz. clarified 
honey, 6 drops otto of rose. 

Roiefnuvry Hair- Wash. — 60 gr. salt 
of tartar, oz. rose triple, 9^ oz. 
rosemary water ; make a lotion. 

VioUt Powder. — 12 lb. powdered 
starch, 2 lb. orris root, | oz. essential 
oil of lemon, ^ oz. essential oil of 
bergamot, J oz. extract of civet, dr. j 
oil of cloves ; mix the powders intim- 
ately, then having mixed the per- : 
fumes, add them gradually. Pass | 
twice through a sieve. ' 

Jiose Face-Powder. — 7 lb. powdered 
starch, 30 gr. rose pink, 20 drops 
essential oil of bergamot, 10 drops 
otto of rose, 60 drops oil of rose 
geranium ; mix well and pass through 
a sieve. 

Bttences. — The term essence im- | 
plies a preparation of the essentially ' 
active portion of a substance, but it is , 
widely and erroneously applied to a 
variety of decoctions, infusions, solu- 
tions, tinctures, and fluid extracts, as 
well as the alcoholic solutions*of essen- 
tial oils from plants. In preparing 
essences, the solid ingredients must be 
thoroughly bruised, powdered, or 
sliced, so as to expose them completely | 
to the action of the spirit. When the i 
active principle to be obtained is partly i 
fixed and partly volatile, the most > 
suitable process is simple digestion in ‘ 
alcohol, either weak or absolute, accord- ! 
ing to the solubility of the substance. • 
Tlie digestion or maceration should be 
continued for at least 10-14 days, and , 
the materials should be repeate^y agi- j 
tated, so as to ensure contact between > 
all fragments. A more concentrated ! 
solution may be obtained by tlie pro- | 
cess of displacement or percolation. ; 
When the onject is to extract only an | 
aromatic and volatile principle, a bettw j 
method is to digest the materials in 
alcohol for a few days, and then sub- 
ject the whole to distillation : the alco- 
hol panes over in vapour, carrying with 
it the bulk of the volatile matters 
vaporiaahle at or below the distillation 
temperature of the alcohol employed. 

8 


For all firSt-class articles, the alcohol 
used must be pure, and free from 
colour, odour, and flavour. The follow- 
ing are amongst the most important 
essences in use. 

Aconite. — 8 oz. dried powdered 
aconite herb, 16 oz. rectified spirit ; 
macerate 4 days at 68° F. (20° C.), 
press, strain ; the marc or residue is 
again macerated with a little spirit and 
pressed as before, so that the weight of 
the united tinctures may be double tliat 
of the herb. 

Allspice . — 1 fl. oz. essential oil of 
allspice (pimento), 1 pint strongest rec- 
tifi^ spirit ; agitate till perfectly 
mixed ; next day decant the clear from 
the sediment. 

Almmids. — (1) 1 fl. oz. essential oil 
of almonds, 1 pint spirit ; proceed as 
Allspice. 

(2) 1 fl. oz. essential oil, 7 fl. oz. 
spirit. 

Awvumiacwm. — (1) 1 lb. ammonia- 
cum in tears, bruised in a cold mortar 
with ^ lb. coarse, well-washed, silidous 
sand or powdered glass, and ^ pint 
rectified spirit gradually added ; tritu- 
ration is continued till the whole is re- 
duced to smooth paste, and it is then 
placed in a wide-mouthed bottle with 
^ pint spirit of wine; digest for a week 
with frequent stirring, and after allow- 
ing to settle, decant the clear into 
another bottle for use. 

(2) Reduce 1 lb. ammoniacum to a 
cream with f pint boiling water ; as 
soon as cool, put into a strong bottle, 
and cautiously add If pint rectified 
spirit of wine ; cork tightly, and let 
macerate for a few days ; put the bottle 
in a warm place for ^e s^ment to go 
down, and filter off through flannel. 

Anchovy.’— {V) 1 lb. anchovies, boned, 
pulped in a stone mortar, and passed 
through a hair or wire sieve ; b^ the 
bones and the portion that will not go 
through the sieve in 1 pint water for 
16 minutes, and strain ; to the stFained 
liquor add 24 oa. each of salt and flour 
as well as &e pulp, and simmer the 
whole for 3 or 4 minutes ; rMnove’from 
the fire, cool, and mix in | pint strong 
pulling vinegar; bottle, and secure 
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with wax, capsule, or bladder. Cochi- 
neal oraimattomay be used for colour- 
ing. 

Atigclica. — 1 oz. bruised angelica 
root, 8 oz. rectified spirit, 16 oz. water; 
digest, and distil over 6 oz. 

Aniseed,— ! oz. oil of anise, 8 oz. 
rectified spirit. 

Anodyne, — (1) 1 dr. powdered liard 
aqueous extract of opium, \ dr. f>ow- 
dered cinnamon, 1 fl. oz. rectified 
spirit ; digest a week. 

(2) 5 dr. recent extract of henbane, 
2 fl. oz. rectified spirit ; digest a week. 

AronuitiG . — 1 dr. liay saffron, 6 fl. 
dr. rectified spirit ; digest together, 
filter ; to filtrate add 1 dr. oil of cin- 
namon, 1 dr. powdered wliite sugar, 2 
fl. dr. rectified ether, \ dr. oil of nut- 
meg, ^ dr. essence of ginger ; after 
shaking and a few days’ repose, decant 
the clear. 

Bark, — (1) 4 dr. resinous extract 
of yellow bwk, fl. oz. rectified spirit, 
} fl. oz. tincture of orange-peel, 1 fl. 
dr. acetic acid ; digest a week. 

(2) I dr. quinine disulphate, 2 dr. 
resinous extract of bark, 2 fl. oz. recti- 
fied spirit ; (%est a week. 

Beef. — (1) 1 lb. lean beef chopped 
small, } pint water ; put into large 
bottle and shake violently \ hour ; 
strain the liquid into a jug ; boil the 
solid residue in 1 pint water for 20 
minutes ; strain, and add the liquid to 
tiie previous cold infusion ; evaporate 
to consistence of thin syrup, add salt 
and spice to taste, and while boiling 
hot pour into cans or (previously 
heated) bottles, hermetically seal, and 
store in a cold place. 

Camphor. — (1) oz. clean cam- 

phor dissolved in 1 gal. rectified 
spirit. 

(2) 13 fl. dr. tincture of camphor, 
I fl. dr. tincture of myrrh, 18i( fl. dr. 
rectified spirit. 

(3) 1 dr. camphor dissolved in 2^ oz. 
reCtlbBed spirit ; add ^ oz. water. 

^ (4) 1 Wt powder^ camphor dis- 

in 12 fl. oz. water saturated 
wiui oarlKmioacid 

fiJlMce. 

lb. lesser carda- 


mom seeds ground in a pepper-mill, 
1 gal. rectified spirit of wine ; digest 
for a fortnight, press, filter. 

Cassia. — As Allspice. 

Cayenne. — (1) 3 lb. recently-dried 
capsicum pods, 1 gal. rectified spirit ; 
digest 14 days, press, filter. 

(2) 1- oz. cayenne pepper, 1 pint 
brandy ; digest, press, filter. 

Celery. — 4J oz. bruised celery seed, 
1 pint proof spirit ; digest 14 days, 
strain. 

Chamomile. — (1) As Allspice. 

(2) 1 lb. sliced or bruU^ gentian 
root, ^ lb. dried orange peel, 1 gal. 
proof spirit, fl. oz. essentifd oil of 
cluimomile ; macerate a week. 

(3) ^ lb. quassia wood may replace 
the gentian and orange peel. 

Cinnamon. — (1) As Allspice. 

(2) 5 oz. cinnamon, j pint rectified 
spirit, \ pint water ; digest a week, 
strain. 

Cloves. — (1) As Allsince. 

(2) 3J oz. bruised cloves, f pint 
proof spirit, \ pint water ; digest a 
week, strain. 

Cochineal. — 2 oz. cochineal, 2 oz. 
sulxiarbonate of potash, 2 oz. potash 
alum, 2 oz. cream of tartar, 20 oz. dis- 
tilled water. Boil the cochineal and 
potash together for about 10 minutes, 
then stir in gradually the cream of 
tartar and alum ; strain tlirough mus- 
lin, and afterwards filter through 
paper. To the filtrate add } lb. 1<^ 
sugar and dissolve with gentle heat. 

Coffee. — 4 oz. coffee, 2 oz. chicory, 
1 oz. caramel (burnt sugar) ; prepared 
by percolation of the cofee with boiling 
water gently and quickly evaporated 
to I or I its bulk, adding a thick 
aqueous extract of the clucory and 
j^up of burnt sugar so as to give the 
whole a treacly consistence. 

Coltsfoot. — (1) 1 oz. tolu balsam, 
3 oz. rectified spirit, 3 oz. compound 
tincture of benzoin ; dissolve ; in a 
few days decant the clear. 

(2) 1 oz. tolu balsam, 1 oz. com* 
pound tincture of benzoin, 2 oz. recti- 
fied spirit. 

DiU.-i\) As Allspice. 

(2) oz. oU of dm I 01 . extra^of 
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dill, 1 oz. salt of tartar, 1 pint recti- 
fied spirit ; digest, strain. 

Fennel. - As Allspice. 

Ginger. — (1) 5 oz. bruised un- 
bleached Jamaica ginger, 1 pint recti- 
fied spirit ; digest a fortniglit, press, 
filter. 

(2) As (1) with addition of very 
little essence of cayenne. 

(Jl) 12 lb. best unbleached Jamaica 
ginger in coarse powder digested in 
2^ gal. rectified spirit for 14 days ; 
the expressed and stnuned tincture is 
reiluced by distillation in a steam or 
water bath to 1 gal., cooled, transferred 
rapidly to stoppered 1 Kittles, and fil- 
tered. 


colour of the tincture suddenly dis- 
appears ; let stand 24 hours, filter, 
dilute with water to 4 pints, shake 
with a little powdered pumice or 
silica, and filter at 32° F. (0° C.) if 
possible. 

[ Headache. — (1) 1 dr. oil of lavender 

(Mitcham), 1 oz. camphor, 4 oz. liquor 
ammonia;, 1 pint rectified spirit ; dis- 
solve. 

(2) 2 lb. spirit of camphor, 4 oz. 
strong water of ammonia, ^ oz. essence 
of lemon. 

Hem. — 26^ oz. new hops (rubbed 
small), 1 qt. proof spirit ; digest 24 
hours, then distil 1 pint over (quickly), 
and set the distillate aside in a corked 


(4) Equal parts best unblejiched , 
Jamaica ginger in coarse powder, and 
silicious sand, sprinkled with enough 
rectified spirit of wine to perfectly , 
moisten ; after 24 hours the moss is , 
placed in a percolator, and after re- : 
turning the first runnings 2 or 3 times, j 
the receiver is clianged, and more 
rectified sfnrit is pf)ured on gradually j 
and at intervals as required, until as 
much essence is obtained as there lias 
been ginger empkiyed. 

(5) Causes no turbidity with water 
or syrup. 1 lb. finest Jamaica ginger 
in powder, macerated in 8 oz. rectified 
spirit for several hours ; add more 
spirit, and percolate to 16 oz. ; add 
2 oz. heavy carbonate of magnesia, 
agitate, and add 24 oz. water ; sliake 
well, and filter. If the filtrate is 
turbid, shake up with more magnesia, 
and filter again. It becomes turbid 
again after a few days’ rest, but on 
filtering continues clear. (Thresh.) 

(6) As (5) entails a loss of active 
principle in the magnesia precipitate. 
Thresh gives the following mi^fica- 
tion : te^e 1 pint strong tincture (1 to 
1) finest Jamaica ginger ; add in small 
portions at a time finely- powdered 
slaked lime, shaking vigorously after 
each addition until notl:^ further is 
precipitated ; throw the whole on a 
filtw, and pass proof sjurit through the 
residue untU the product measures 
2 pints. Add dilute sulphuric acid 
drop by drop until the rich yellow 


bt>ttle ; to the residue add 1 pint 
water, boil 16 minutes, cool, express 
the liquor, strain, and evaporate as 
<]uickiy as possible to dryness by a 
water bath ; powder the residue, and 
add to the distilled spirit ; digest a 
week, and filter. 

Lemon. — (1) 1 fl. oz. fresh oil of 
lemons, 8 fl. oz. alcohol (strongest 
flavourless rectified), oz. exterior 
yellow rind of lemons (fresh) ; digest 
48 hours, and filter. 

(2) ^ lb. yellow peel of fresh lemons, 
1 pint spirit of wine ; digest for a 
week, press, and filter. 

(3) 1 lb. yellow peel of fresh lemons, 
I gal. boiling water ; infuse 1 hour, 
express the liejuor, boil down to ^ pint, 
cool, and add } oz. oil of lemon dis- 
solved in IJ pint spirit of wine ; mix, 
and filter, 

i4) Soluble essence : If oz. essence 
of lemon, 6 oz, rectified spirit of wine, 
3 oz. pure glycerine, 4 oz. pure phos- 
phate calcium ; mix essence of lemon, 
spirit of wine, glycerine, and 8 oz. of 
distilled water, agitate briskly in a 
quart bottle for 10 minutes, and now 
introduce phosphate of calcium, and 
again shake. Put in a filter and let 
it pass through twice. Now digest in 
filtrate for 2 or 3 days, oz. fresh 
lemon peel, and again filter. 

Lovagt.^2 oz. lovage root, 1 oz. 
lovage seeds, 10 oz. reotified spirit; 
digest a week, and filter. 

ATutoMigr.-— As Allspice. 

X 2 
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Onmge. — (1) As lemon. (2) 4 oz. 
fresh yellow rind of orange, ^ pint 
rectifi^ Bimt, ^ pint water ; digest 
for a week, press, filter ; add 1 qt. 
sherry. 

(3) In the ‘Journal of Pharmacy,’ 
Mr. M. Bond describes an improved 
method of preparing this extract as 
follows ; sweet orange peel, in moder- 
ately fine powder, 16 oz. ; glycerine, 
3 fl. oz. ; alcohol, water. Having 
mixed 14 fl. oz. alcohol with 2 fi. oz. 
glycerine, the peel is moistened in a 
Wedgwood mortar with 12 fl. oz. of 
this mixture. After standing 12 hours 
percolation is conducted in the usual 
manner. The percolation is finished 
with a mixture of 2 parts alcohol and 

1 part water. Reserving the first 14 fl. 
oz., add 1 fl. oz. of glycerine to the 
remainder, evaporate to 2^ fl. oz. , which 
mix with the reserved portion. The 
author describes this preparation as 
possessing all the aroma of the orange 
peel. 1 fl. oz. mixed with 15 fl. oz. 
of syrup gives an excellent syrup 
aurant. quite clear. By adding to a 
{fint of simple syrup 4 fl. dr. of the 
extract, and a few drops of solution 
of citric acid, a most delicately 
flavoured and unfermentable syrup 
for mineral waters is produced. 

Peach, — Oil of almonds, 3 dr. ; 
pineapple oil, 8 dr. ; tartaric acid, 
8 dr. ; alcohol, 80*^, 1| pint. 

PeoTf ja/rgondle, — The essential 
flavotutog ingredient in this fruit is 
amyl acetate. 

Ptm^oyal.^hB Peppermint. 

Pej^periadtU. — (1) 1 oz. oil of pep- 
pemmt, 4 oa. rectified spirit ; mix. 

(2) To (1) add | oz. herb of pepper- 
mint, or parsley or spinach leaves 
(preleraldy one of the fink two), digest 
for a week, or until suf^ently 
ofdonred; 10 or 12 gr. sap green 
rubbed iq> with a teaspoonfm of hot 
Water, is also used for colouring. 

Pimanptc,'—^) Pineapple essence, 

2 dJoM aoidj 1 oz. ; alcohol, 80% 
2p^. 

<2) fliiential lUvouring ingre- 
4iMit''iiiL,tliis fruit is ethyl butyrate. 
QHasila.~<}) Digest 1| oz. alioed 


quassia in 1 pint of proof spirit for 
10 days, and filter. 

(2) Equal parts powdered quassia 
(sprinkled with a little rum) and 
“ foot ” sugar, reduced to the consis- 
tence of a semifluid extract by the 
addition of a few spoonfuls of water. 

(3) 1 oz. powdered quassia, 2 oz. 
burnt sugar colouring, well stiired to- 
gether. Used as fraudulent substitutes 
W hope. 

Qiiincf. — The essential flavouring 
ingredient in this fruit is ethyl pelar- 
gonate. 

Quininf. — IJ oz. disulphate of 
quinine, | pint rectified spirit ; digest 
with warmth, gradually dropping in 
a little dilute sulphuric acid (avoiding 
excess), and constantly agitating until 
the whole is dissolved. Every fl. dr. 
contains 8 gr. disulphate of quinine, 
or about 10 gr. of the neutral sulphate. 
If more sulphuric acid is added than 
suffices to dissolve the salt (i.e. convert 
it into a neutral sulphate), the solution 
is apt to deposit part of it on keeping, 
owing to the gi^ual formation of 
ether by the action of the excess acid 
on the alcohol. 

JtaejiberTy, — Raspberry essence, 3 
dr. ; tincture of orris, ^ oz. ; citric 
acid, I oz. ; liquid carmine, 15 drops ; 
extract rose, ^ oz. ; alcohol, 80% 
I pint. 

Rennet , — For the preparation of 
concentrated solutions, only dried 
calves’ stomachs are suitable, and 
those which have been blown out with 
air and dried as quickly as possible are 
best. The smkl stomachs d the 
youngest animals are richest in fer- 
ment. Fresh stomachs are useless for 
preparing a concentrated essence, as 
th^ yield a thick jelly which, by 
filtering, gives only a small qusntiiy 
of liquid. Concentrated extract pre* 
parM from stomachs under 14 cuys 
18 light yellow in colour, whilst 
prepked after 6 to 8 months* stonge 
of the stomachs is duk brown. Tw 
results from s%ht decay of the 
stomach, and as the ochnir does nah 
affect the usefulness of the pvoduo^ it 
is adrisable to use stomaohs wld^ Itf ve 
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been stored for at least 3 months. The 
portion of the stomach without folds, 
the jjoriio pylorica^ is cut away, as it is 
poor in ferment. 

Acid liquids are usually employed 
for extracting, as they seem to produce 
richer solutions, but this is only be- 
cause they act more quickly at first 
than water alone. Hydrochloric acid, 
containing 0*1 and 0'*.^! per cent, of 
acid, in 2 days gave extracts twice as 
rich ill ferment as an aqueous one ; but 
after 8 days all 3 solutions were equally 
strong. A little thymol was added to 
prevent decomt>usitiou during the ex- 
periment. When the temperature is 
raised to 86'^-95"’ F. C.), 

water acts more rapidly than the acid, 
and the solution is richer than tliat 
produced by acid at the ordinary tem- 
perature. 

Attempts were made to produce con- 
csentrated solutions by means of dilute 
acids, but without success. A 0*3 
per cent, solution of salicylic acid gave 
a liquid which was quite fresh after 
12 montlis, but after only 2 mouths its 
activity had fallen ofi‘ to the extent of 
one-half. 

A series of experiments made with 
solutions of common salt containing 
from 2 to 2fi per cent, shows tliat 
solutions containing 3 to 6 per cent, of 
salt yield the litjuids richest in ferment, 
and capjible of the liighest degree of 
concentratiop. 

This property of dilute salt solutions 
depends on the fact, made known by 
Graham, that common salt is a very 
easily diSusible substance. Organic 
acids in combination with common salt 
are no better extraction agents than 
the salt alone ; 5 per cent, solutions of 
sodium or potassium sulphate are less 
efficacious than the sjime strengtli of 
salt solution. Potassium chloride be- 
haves in much the same manner as 
common salt ; an excess of the potas- 
sium chlorate, however, neither acts 
as efficiently as a* precipitating agent 
nor as a preventive of decomposition. 

60 to 80 grm. of calf's stomacli, 
steeped for 6 davs in 1 litre of a 5 pw 
cent, solution of oommon salt at om- 


nary temperatures, yield a solution of 
which 1 vol. will coagulate 10,000 vol. 
of new milk at a temperature of 95°F. 
(36°C.) in 40 minutes. If the filtered 
solution is treated with 60 to 90 grm. 
more of stomach, a dilution of double 
strength is obtained; another repetition 
gives a solution 3 times the strength of 
the original. 

To prevent decomposition, about 
0*3 per cent, of thymol may be added 
to the concentrated rennet extract 
solution. Possibly a slight taste due 
to this may be detected in the finest 
cheese, but for the same reason oil of 
cloves is much more objectionable. 
Boric acid is on all accounts the best 
antiseptic to employ, and solutions to 
which it has been added may be kept 
in covered vessels for months. {Sec 
PRtMERVINO.) 

All extract solutions lose strength 
on keeping ; during tlie first 2 months 
the solution may bi^me 30 per cent, 
weaker, then the strength remains 
nearly constant for 8 months in the 
case of a solution of 1 : 18,000. Alco- 
hol is almost as good an antiseptic as 
boric acid, if the solution be preserved 
in well-Btoppered flasks. 

Detailed experiments show that the 
time required to coagulate milk is in- 
versely proportional to the strength of 
the extract solution. From thu the 
strength of a solution can be deter- 
mined by adding 1 c.c. to 1 litre of mOk 
at 95^ F. (35*^ C.), and noting tiie time 
required to coagulate the milk : this 
time multiplied by 10 gives the time 
for the proportion 1 : 10,000. (H. 
Sohxlet.) 

Rhitbarb.—S oz. rhubarb powto, 
5 oz. silicious sand, 1 pint proof spuit; 
extract by displacement. 

Royale , — 40 gr. ambeigris, 20 gr, 
musk, 10 gr. civet, 10 gr. oarlxmate 
of potash, 6 drops oil of cinnamon, 4 
drops oil of rho^um, 4 drops otto of 
roses, } pint rectified spirit of wine ; 
macerate 10 days or lon(^r. 

8armparilla»-^l) 2f Ib. sarsaparilla 
root (best re<l Jamaica) carefully decor- 
ticate, the bark reduced to coarse 
powder. Digest for 7 to 10 days in | 
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pint sherry and J pint rectihed spirit, 
with frequent agitation ; the essence 
is expressed, and in a week the clear 
portion is decanted from the sediment. 

(2) 10 oz. bruised sarsaparilla, 6 
pints distilled water; macerate at a 
temperature of 120° F. (49° C.) for 6 
hours, and strain; repeat with the 
same quantity of fresh water ; mix the 
liquors, and evaporate in china vessels 
at 160° F. (71° C.). 

(3) 2| lb. bark separated from sarsa- 
parilla root, exhausted with water as 
(2) ; the liquid is evaporated as quickly 
as possible in a water bath to 16 fl. oz. 
and when cold mixed with 4 fl. oz. 
rectified spirit. 

(4) 8 oz. bruised sarsaparilla, q.s. 
hot water ; exhaust the root by suc- 
cessive macerations, unite the liquors, 
and evaporate to 10 fl. oz. ; strain, and 
add when cold 4 fl. dr. each alcohol 
(0*842) and tinctures of guaiacum and 
mezereon, 1 fl. oz. white wine, 12 
drops oil of sassafras, 2 dr. extract of 
liquorice; agitate, and after repose de- 
cant as before. 

Savoury Spiceg, — (1) 4 oz. black 
pepper, 3 dr. powdered turmeric, 1| 
dr, coriander seeds (all ground), 1^ fl. 
dr. oil of pimento, ^ dr. each oils of 
nutmeg, cloves, cassia, and caraway, 
1 pint rectified spirit ; digest with agi- 
tation for a fortnight. 

(2) 3 oz. black pepper, oz. all- 
spice, h (a. each nutmegs and burnt 
sugar, 1 dr. each cloves, cassia, cori- 
ander, and caraway seeds (all bruised 
or ground), 1 pint rectifie<l spirit ; di- 
gest with agitation Uyr 14 days, press, 
and Alter. 

jStoop.— -4 oz. Castile soap (in shav- 
ings), 1 pint proof spirit ; dissolve, and 
add a little perfume. 

Soup Herbs. — 1 oz. each lemon 
thyme, winter savoiy, sweet marjoram 
and sweet basil, ^ oz. each eschalots 
an<} |;rated lemon-peel, | oz. bruised 
celeiw seed, 1 pint proof spirit or 
brail^ ; digest for 10 to 14 days. 

SpruMi — A decoction of the young 
tbps ef ^ black spruce fir, evaporated 
tb the bonsistenoe of a thick syrup. 
* Used to make spruce beer, etc. 


FaniWa.— (1) 2 oz. vanUls beans 
(cut small), 1 pint rectified spirit of 
wine ; macerate one month, and 
filter. 

(2) This flavour is familiar as a result 
of its presence in chocolate, ices and 
; other confections. The actual source 
; is the pod or fruit of the vanilla plant, 
i Close inspection of these shows them to 
! be covert with a white efflorescence ; 
' this consists of the essential principle 
of vanilla, which has exuded and crys- 
tallised. To this body the name of 
1 vanillin has been given. Vanillin 
constitutes about 2 per cent, of the 
pod, and Uke many other flavouring 
; and odoriferous su^tances is an alde- 
hyde in composition. To obtain the 
flavour of vanilla in the most Uiorough 
and efficient manner there is probably 
no simpler method than to powder the 
pods themselves withsugaras a dUuent, 
say I mrt of vanilla to 9 parts of sugar. 
The objection to thU is that in light- 
coloured cakes and ices the appearance 
of what look not unlike particles of 
snuff scattered throughout the sub- 
stance is unsightly. To obviate this, 

I a tincture or essence of vanilla may be 
prepared by macerating the vanilb in 
alcohol and filtering off from the in- 
soluble matter, l^e solution thus 
obtained yields all the flavouring 
bodies of the pods without the pre- 
sence of the objectionable solid por- 
tion. , 

! Vanillin is one of those suljstances 
which has been artificially prepared, 

I the process usually adopted l^ing tliat 
of subjecting eugeuol, the essential 
i constituent of oil of cloves, to a pro- 
j cess of oxidation. When thus pre- 
pared and thorou;i^ily purified, vaimlin 
consists of a white crystalline matter 
of an intense vanilla odour. It is im* 
portant that the vanillin should be 
I thoroughly freed from the oil of doves 
from which manufactured, or else the 
substance is liable to have itsdf a 
' distmct odour and taste of doves. 

I Vanillin is liable to adulteraticm with 
various harmless but valuelms snh* 
stances, the presence or absence ot 
which can be determined by enaSlde^ 
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The manufacturers point out that a 
mixture of 2^ per cent, of vanillin in 
sugar is equivalent in strength to the 
vanilla pod itself. As the eijuivalent 
of the confectioner’s “ vanilla sugar,” 
they recommend that 2^ per cent, 
vanillin sugar should Ikj taken in the 
same quantity as would be taken of 
vanilla itself. Vanillin forms a very 
useful substitute for vanilla, and from 
its greater cheapness is somewhat ex- 
tensively used. It is doubtful, how- 
ever, whether for the most delicate 
flavouring purposes it can Ixj considered 
a cwnjplctc substitute for true vanilla. 
While undoubtedly, vanillin is the 
cliief and predominant flavouring in- 
gredient of vanilla, yet it is proljable i 
that there are traces of other flavour- 
ing matters present, and the flavour of I 
the [kkI is therefore that of vanillin, 
pftw such fwlditional flavours as are 
given by these other bodies, which are 
abient in artificial or synthetic vanillin. 

Reverting a moment to the essence 
of vanilla, while the Itest is prepared 
from fresh pods, inferior qualities con- 
sist of tinctures made from the almost 
exhausted residue, which are subse- 
quently fortified by the addition of 
artificial vanillin. 

Water Fennel . — 1 oz. water fennel 
seed (fine - leaved water hemlock, 
bruised), 4 fl. oz. proof spirit; digest. 

Westphalian. — (1) 3 dr. tar, 2 oz. 
sugar colou^ng, 1 pint hot crude 
pyroligneous acid ; agitate constantly 
for 1 hour, and after repose decant 
the clear portion. 

(2) J oz. Barbadoes tar, 1 os. burnt 
sugar, 1 oz. common salt, ^ pint strong 
pickling vin^ar, J pint port or elder 
wine ; digest as Wore. Used to 
impart a smoky flavour to meat, fish, 
etc., by brushing over, or adding » | 
little to the brine in which they are 
pickled. 

Wortmeood. — (1) 4 oz. extract of 
wormwood, 1 oz. oil of wormwood, 

1 pint rectified spirit ; digest a week, 
and filter. 

(2) 1 pint tincture of wormwood, 

6 dr. salt of wormwood, 1 dr. extract 
of wormwood ; digest as before. 1 


Fruit Essences, Artificial.’— 

Kletzinsky published years ago formu- 
las for 15 fruit essences, which were re- 
published by several journals. Some of 
these formulas were again produced in 
the ‘ Ccttifectioner’s Journal ’ without 
any alterations, except that in the es- 
sence of apple the quantity of oxalic 
acid was reduced from 1 to J part, and 
glycerine from 4 to 2 parts ; in essence 
of raspberry the succinic acid was 
entirely omitted, and essence of peach 
was directed to l)e made of 2 oz. oil of 
bitter almonds, 1 oz. acetic ether, and 
2 pints alcohol ; but the latter product 
has evidently the flavour of peach 
kernels accomtianied by a slight fruit 
odour. The flavour of peach Wit may 
be imitated by using 5 parts each 
acetic-butyric and amyl-acetic ethers, 

J (or less) of methyl-salicylic ether (oil 
of wintergreen), 2 or 3 parts oil of 
bitter almonds, and 80 or 100 of 
alcohol. 

Kletzinsky’s formulas for the ex- 
tracts of strawberry and raspberry are 
much improved by adding 10 to 20 per 
cent, of tincture of orris root. If 
desired, the rather acrid taste of this 
tincture may be removed by precipi- 
tating ihe resin, and if solution of le^ 
acetate is used for this purpose, the 
filtrate should be carefully freed from 
any excess of lead by sulphuretted 
hydrogen, or by agitation with solution 
of sodium sulphate, which salt, bei^ 
insoluble in the alcoholic liquid, will 
not imftart its peculiar saline taste. 
The tincture of orris may probably ^ 
conveniently replaced by an alcoholic 
solution of the oil of orris, which has 
been an article of commerce for some 
years past. 

Since several very important errors 
had crept into the formulas of Klet- 
zinsky as first published, some of 
which are, however, readily correct^, 
it has been thought best to repubUsh 
all the formulas from Wittstein's 
‘ Vierteljahresschrift,’ xvi. p. 268. 
These formulas are given in parta by 
measure for 100 parts alcoW, and 
wlienever acids are used, they are to 
be previously dissolved in alcohol. 
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Apjilc. — Aldehyde, 2 parts ; chloro- 
form, acetic ether, nitrous ether, and 
oxalic acid, each 1 ; glycerine, 4 ; 
amyl-valerianic ether, 10. 

Apricoi . — ^Butyric ether, 10 ; valeri- 
anic ether, 6 ; glycerine, 4 ; amylic 
alcohol, 2 ; amyl-butyric ether, chloro- 
form, cenanthic ether, and tartaric acid, 
each 1. 

Banana . — Consists usually of hut}'- 
ric ether and amyl-acetic ether, equal 
parts, dissolved in alMut 5 parte alco- 
hol. 

Blaokherry. — ^Tincture of orris root 
(1 to 8), 1 pint ; acetic ether, 30 drops ; 
butyric ether, 60 drops. 

Blaok Cherry. — Benzoic ether, 5 ; 
acetic ether, 10 ; oil of persico (peach 
kernels) and benzoic acid, each 2 ; 
oxalic acid, 1. 

Cherry. — Benzoic ether, acetic ether, 
each 5 ; glycerine, 3 ; cenanthic ether 
and benzoic acid, each 1. 

Currant. — Acetic ether, tartaricacid, 
each 5 ; benzoic acid, succinic acid, 
benzoic ether, aldehyde, and cenanthic 
acid, each 1. 

Qrape . — (Enanthic ether, glycerine, 
each 10 ; tartaric acid, 5 ; succinic 
acid, 3 ; aldehyde, chloroform, and 
formic ether, each 2, and methyl-sali- 
cylic ether, 1. 

Lemon.-^\i of lemon, acetic ether, 
and tartaric acid, each TO ; glycerine, 
5 ; aldehyde, 2 ; chloroform, nitrous 
ether, and succinic ether, each 1. 

Melon. — Sebacylic ether, 10 ; valeri- 
anic ether, 5 ; glycerine, 3 : butyric 
ether, 4 ; ^dehyde, 2 ; formic ether, 
1. 

Nectarine. — Extract of vanilla, 2 
parts ; easenoe of lemon, 2 ; essence 
of }»n^ple, 1. 

Orange.--'^Oii of orange and gly- 
cerine, each 10 ; aldehyde and chloro- 
form, each 2 ; acetic ether, 5 ; benzoic 
ether, formic ether, butyric ether, 
amyl-acetic ether, methyl-salicylic 
ether, and tartaric acid, each 1. 

i’aoteA.-T-'Formic etW, valerianic 
ether,^ bu^jrtic ether, acetic ether, gly- 
eerioe, and oil of persioo, each 5; 
ald^yde andApiylic alcohol each 2 ; 
aebacylie 


Pear. — Acetic ether, 6 ; amyl-acetic 
ether and glycerine, each 2. 

Pineap^. — Amyl-butyric ether, 
10 ; butyric ether, 6 ; glycerine, 3 ; 
aldehyde and chloroform, each 1, 

Plum. — Glycerine, 8 ; acetic ether 
and aldehyde, each 6 ; oil of persico, 
4 ; butyric ether, 2 ; formic ether, 1. 

Raspberry. — Acetic ether and tar- 
taric acid, each 5 ; glycerine, 4 ; alde- 
hyde, formic ether, benzoic ether, 
butyric ether, amyl-butyric ether, 

I acetic ether, cenantUc etW, methyl- 
salicylic ether, nitrousiether, sebacylic 
ether, and succinic acid, each 1. 

Strawberry. — Butyric ether and 
acetic ether, each 5 ; amyl-aoetic 
ether, 3 ; amyl-butyric ether, and gly- 
cerine, each 2 ; formic ether, nitrous 
ether, and methyl -salicylic ether, each 
1 . 

The different manufacturers of arti- 
ficial fruit essences doubtless prepare 
them by formulas of their own, and 
tliis explains the difference in the 
flavour, which is particularly notice- 
able on lately (fluting them with 
water. If the essences Itove been pre- 
pared with a dilute alcohol, their odour 
is more prominent, and they are ap- 
parently stronger ; but on mixing a 
small quantity with a lai^ amount of 
water in given proportions, the true 
flavouring strong may be better dis- 
cemecL 

The red colour of strawberry and 
Fsspbeny essences is produced ani- 
line red (fuchsine), the bluish tmt of 
which is conveniently neutralized 1^ a 
little caramel. If caramel alone is 
used for colouring essence, a yellow 
or brown colour is obtained, according 
to the quantity used. (Maisch,* Ainer. 
Jl. Pharm.’) 

Extracts are preparations of vege- 
table juices obtained by expression, 
decoction, or infusion, and evafXffstea 
down to a solid or semi-solid oonsiit- 
eno9. They are distinguished, aooofdr 
ing to their solvents, as aqueous or 
watery, alcoholic, spirituous ^prodf or 
u.p. spirit), acetic (d^ute amdulated 
water), and ethereal. Fluid extsscts 
are those evaporated only to a tldu 
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sjrrupy cunsistencef and mixed with 
I to volume of rectified apirit. The 
terma simple and compound distinguish 
whether one or more substance has 
been extracted. 

The process of i)reparing [)harma- 
ceutical extracts divides itself into two 
operations — obtaining a solution of 
principle retjuired, and cvap(jrating 
that solution to a dense consistence. 
The first stop is to reduce the solid 
substance to a state tliat will admit of 
its complete exhaustion by the solvent. 
This exhaustion is effected by diges- 
tion, displacement, decoction, or ex- 
pression, and the aesultiug solution is 
carefully filtered. 

The elimination of the excess water 
in order to bring the solution to the 
desired consistence, is usually per- 
formed by evaporation. This may be 
conducted in an o{M)n sliallow pan, in a 
water-bath, in a double-jacketed })an 
heated by steam, or in a vacuum-pan. 
The first method is objectionable from 


cation of the sorheti^e, or ice-cream 
freezer. The freezing mixture may 
be ice and salt, or ice and calcium chlo' 
ride. As the congelation progresses, 
the ice-cake is removed broken up and 
pressed, to separate the mother-liquor 
j as ctmipletely as possible, which is 
I finished by evaporation in shallow 
dishes. 

I Extracts should be preserved out of 
! contact with the air as soon as they 
are prepared. When in pots the 
inner surface of the bladder used to 
tie them down should be moistened 
j with a few drops of oil of cloves or 
creosote. Hard extracts may be kep^ 
in gut-bladders, covered over in stone 
fH>ts. Tlic essential qualities of a good 
extract are : (1) Freedom from grit 
and complete solubility in 30 parts of 
the solvent used in its preparation, 
forming an almost clear solution ; (2) 
pro|xir consistence and uniform colour 
and texture. Extracts should be 
rejecte<l as worthless when over 6 


the danger of incineration ; the second 
is good if ^ part of salt be added to the | 
water in the liath, raising its boiling- I 
point nearly 7^ F. , and thus ensuring 
an internal temperature of fully 
212° F. (100° C.). Steam-jacketed 
pans are commonly used on the large 
scale ; extracts prepared in vacuo are 
found to be much superior to the ordi- 
nal articles. 

For several reasons, all these pro- 
cesses woul^ seem to be inferior to 
that introduced by Prof. Herrara, 
whose observations satisfiotl him that, 
when the water partially congeals, the 
dissolved principles remain in solution 
in the mother liquors, and that 2 or 3 
congelation^ are generally sufficient 
for obtaining the solutions oonoen- | 
trated enough to finish the extract by 
exposure upon {dates to the heat of 
the sun, or in a drying closet heated 
to 86° P, (30° C.). Extracts prepared 
by this method accurately replant 
the properties of tho plants, and those 
I^oiples which are changed or volati- 
lised the influence of heat remain 
unaffected. The apfiaratus required 
is very simple, beuig mainly a modifl- 


months old. The following are some 
of the chief kinds. 

Aconite . — (1) Bruise 112 lb. fresh 
leaves and flowering tops, press out 
the juice, heat it gr^uaUy to 130° F. 
(54^° C.), and separate the green 
matter by a calico filter. Heat the 
strained liquor to 200° F. (93^° C.) to 
coagulate albumen, and agam filter. 
Evaporate tho filtrate by a water bath 
to the consistence of a thin syrup ; add 
the green colouring matter previously 
separated, and, stirring the whole 
t(^ther assiduously, evaporate at a 
temperature not exceed!^ 140° F. 
(60° C.) to a pill consistence. 

(2) Beat the fresh leaves of aconite 
to a pulp, and express the juice ; sub- 
ject the residue to {)ercolation with 
rectified B{>irit until the latter pasaee 
; through without being materially 
colou]^ ; unite the expressed juice 
and the {)ercolatc;d tincture, filter, dis- 
til off Uie spirit, and evaporate in a 
vapour or a water bath to a proper 
consistence. 

(8) The juice is expressed from the 
&09h herb, which is then sprinkled 
with about | of its we^^t of water, 
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and again pressed ; the mixed and 
strain^ liquid is evaporated in a 
vapour-bath at 122^ to 140° F. (50°- 
60° C.). to about J ; to this as soon as 
cold, an equal weight of spirit (sp. gr. 

0 • 900) is added ; and after fretiuent 
agitation for 24 hours, the whole is 
filtered, with pressure ; the marc is 
treated with fresh spirit (equal to 
about J that first used) and again 
pressed ; the mixed liquors are filtered 
and evafwrated, as before, to the pro- 
per consistence. 

(4) Ammoniated. — 1 dr. extract of 
aconite, 10 or 12 drops strongest liquor 
of ammonia ; mix. 

(5) Dried. — The expressed juice, 
strained through a sieve or coarse linen, 
is at once exposed in earthen dishes, in 
layers of about 2 lines deep, in a stove 
or current of dry air, to a temperature 
ranging l»etween 95° and 1 04° F. 
(35°-40° C.), until reduced to dryness. 
The dried extract is packed in bottles. 

(6) Saccharated. — 4 oz. extract of 
aconite, 1 oz. sugar of milk in powder ; 
mix ; dry the mass in a warm place, 
adding sugar of milk q.s. to make the 
whole equal in weight that of the ex- ' 
tract us^ (4 oz.). 

Aloes. — (1) 1 Ib. Barbadoes aloes 
in small pieces, treated with 1 gal. 
boiling water for 12 hours, and the 
dear liquid evaporated. 

(2) 1 lb. Socotrine aloes treated with 

1 boiling water for 12 hours, and 
the clear liquid evaporated to diyiiess. 

(3) 4 oz. aloes Xhepatio), 1 qt. water ; 
boll till dissolved ; when cold, decant 
the dear liquid, and evaporate as before. 

(4) Mac^te powder^ aloes in cold 
WE^tw for 48 hours, with frequent agi- 
tation, and then evaporate in a water 
bath at a temperature not exceeding 
150° to 166° F. (65i° to 74° C.), until 
a pilular consistenoe is obtained. 

Bdladomna. — (1) Bruise 112 lb. 
fresh leaves and tender branches in a 
stone mortar, and press out the juice ; 
proceed as in Aconite (1). 

. (2)' Express the juice from the j 
bnUW fit^h plant, sprinkle the marc j 
with water, ^4 ^g^n apply pressure ; • 
mix the^tteed liqi^, filter and ' 


evaporate the filtered liquor in a vapour 
bath to the consistence of an extract. 

Cheny, HW.— Fluid. 16 oz. wild 
cherry in fine powder, 4 oz. glycerine, 
8 oz. water ; mix the glycerine and 
the water, and digest the wild cherry 
in 8 oz. of the mixture for 4 days ; 
pack in a percolator, and pour on the 
remaining 4 oz. glycerine and water ; 
when this lias disappeared from the 
surface, pour on rectified 8puit(0‘817) 
until 12 oz. of fluid have been obtained, 
and set this portion aside. Then per- 
colate with spirit until 20 oz. more 
have been obtained ; evaporate to 4 oz., 
and mix with the reserved portion. 

Oinckomi. — (1) 16 oz. yellow cin- 
chona bark in coarse powder, sufficient 
dbtilled water, 1 oz. rectifie^l spirit ; 
macerate the bark in 40 oz. water for 
24 hours, pack in a percolator, and add 
water until 240 oz. have passed 
through, or until the bark is exhausted ; 
evaporate the liquor to 20 oz. at a 
temperature not exceeding 160° F. 
(71° 0.) ; filter, and continue the eva- 
poration to 3 oz., or until the sp. gr. 
of the liquid is 1 • 200 ; when cold, add 
the spirit gradually, constantly stirring. 

(2) Resinous.— ^a) 4 oz. any variety 
of cinchona bark in powder, 24 fl. oz. 
proof spirit ; prepare a tincture by dis- 
placement ; distil off most of the spirit, 
and evaporate the residue to the con- 
sistence of an extract. 

(5) 1 lb. Peruvian bark, 4 pints rec- 
tified spirit ; make 4 pinte of tincture 
by displacement ; add water to the 
mass in the percolator ; digest and 
obtain 6 pints of infusion ; distil off 
the spirit from the tincture, and 
evaporate the infusion to the consis- 
tence of syrup, then mix the two, and 
complete the evaporation. 

(c) 2 lb. yellow bark, 4 fl. dr. hydro- 
chloric acid, 1 gal. water ; boil, strain, 
and repeat the decoction with fresh 
water and acid ; mix the deooe^ns, 
filter, and agitate with 2| oz. fresh 
slaked lime ; filter or decant, dry the 
residue, and exhaust with o.s. hot al- 
cohol ; evaporate the alcoholic tinctitre 
to a pilular consistenoe. 

Coheynth, ~ (1) Colocynth p«lp» 
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cut in pieces and the seeds removed, 
simply macerated in cold water for 
36 hours, frequently pressing it with 
the hands, and afterwards strongly 
pressing out the liquor, wliich must 
be strained before evaporating. 

(2) Compound. — («) 6 oz. colocynth 
free from seeds, 12 oz. extract of 
Socotrine aloes, 4 oz. scammony or 
resin of scammony in powder, 3 oz. 
hard soap in powder, 1 oz. cardamoms 
free from capsules in fine powder, 
160 oz. proof spirit ; imMJcmte the 
colocynth in the spirit for 4 days, press 
out the tincture, distil off tlic spirit, 
and add to it the extract of aloes, 
soap, and scammou)'^ ; eva]x»rate the 
residue by a water Vjath to a jnlular 
consistence, adding the cardamoms 
towards the end of the process. 

(A) 18 lb. Turkey colocynth Isuled 
in about 20 times its weight of water 
for 5 or 6 hours ; to the strained decoc- 
tion add 40 lb. hepatic aloes, which 
are boiled until dissolved, when the 
solution is decanted. In the mean- 
time the colocynth is exhausted with 
a seoond quantity of water (less than 
the first), and the strained liquor is 
added to the undissolved residue of 
the aloes, and boiled for a few minutes ; 
after which it is drawn off* and mixed 
with the first decoction of aloes ; the 
mixed liquors are allowed to stand 
until quite cold (say next day), to 
deposit the ^resinous portion. The 
liquor is decanted or drawn off, and 
set evaporating as quickly as possible ; 
as soon as a treacly consistence is 
arrived at, the whole is allowed to cool 
considerably, and 4 lb. clean moist 
sugar and 10 lb. Castile soap (previ- 
ously melted with a little water) are 
added ; 6 lb. powdered scammony is 
next gradually sifted in, the extract all 
the time being assiduously stirred by 
a second person. Lastly, the heat is 
further rnoderated, and the stirring 
continued until a rather hanlcr con- 
sistence is acquired than is prt)|X5r for 
the extract, when the steam is wholly 
shut off, or the vessel removcxl from 
the beat. As soon as the whole has 
become sufficiently cool to prevent any 


considerable evaporation of the spirit, 

1 qt. essence of cardamoms is expertly 
stirred in, and the extract at once 
(whilst still warm) put into stone jars 
or pots, and tied or covered over. 

Gentian . — 3 lb. sliced gentian root, 

4 pints temperate distilled water ; 
macerate for 12 hours, and gently 
express tlie liquor ; repeat the mace- 
ration with 1 qt. water for 6 hours, 
and evaporate the mixed liquors. 

Hellebore . — 2 lb. powdered black 
hellebore, ^ lb. salt of tartar, 7 pints 
dilute alcohol (sp. gr. 0*935) ; digest 12 
hours, and express the tincture ; add 
to the marc 7 pints white wine ; digest 
for 24 hours, express, mix the tincture, 
filter, and evaporate. 

y/ojis. — (1) 8 oz. hop, 15 oz. recti- 
fied spirit, 80 oz. distilled water ; 
macerate tlie hop in the spirit for 7 
days, press out the tincture, filter, and 
distil off the spirit, leaving a soft ex- 
tract ; boil the residual hop with the 
water for 1 hour, express the liquor, 
strain, and evaporate on a water bath 
to the consistence of a soft extract. 
Mix the 2 extracts, and evaporate 
at a temperature not exceeding 160° F. 
(71° C.) to a pilular consistence. 

(2) 2^ lb. commercial hops, 2 gal. 
bcnliug distilled water ; macerate for 
24 hours, boil to 1 gal., strain wlulst 
hot, and evaporate to a proper consist- 
ence. 

Jaborandi. — Fluid. 16 oz. jabor- 
andi leaves in moderately fine powder, 
sufficient of alcohol (50 per cent.) ; 
moisten the powder thoroughly with 
the menstruum, pack in a conical glass 
percolator, place a layer of 2 in. well- 
washed sand on the top of the cloth 
covering the material, add menstruum 
until the liquid begins to drop from 
the percolator ; then close the lower 
orifice with a cork, and securely cover 
the percolator ; set aside in a mode- 
rately warm place for 4 days. At the 
expiration of tliis time, remove the 
cork, and add more menstruum by 
degrees until the material is exhausted. 
The first 14 oz. of the percolate are 
reserved, and the remainder evapo- 
rated in a water bath, with constant 
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stirring towards the close, to 2 fl. oz,, 
and added to the reserved portion. 
If the percolation and evaporation 
have beira properly performed, the 
fluid extract will not require to be fil- 
tered. 

Jalap. — (1) 1 oz. jalap in coarse 
powder, 5 oz. rectified spirit, 10 oz. 
distilled water ; macerate the jalap in 
the spirit for 7 days, press out the 
tincture, filter, and d^til off the spirit, 
leaving a soft extract ; again macerate 
the residual jalap in the water for 4 
hours, express, strain through flannel, 
and evaporate by a water bath to a 
soft extract ; mix the two extracts, 
and evaporate at a temperature not 
above 140° F. (60° C.) to pilular con- 
sistence. 

(2) 2^ lb. powdered jalap ; 1 gal. 
rectified spirit ; digest 4 days, and ex- 
press the tincture ; boil the marc in 2 
gal. water until reduced to ^ gal. ; fil- 
ter the tincture and decoction sepa- 
rately, and let one distil and the other 
evaporate until each thickens ; mix 
the two, and complete the evaporation. 

Jwiiper. — Ma^rate juniper berries 
in water at 77° to 86° F. (25° to 30° C.) 
for 24 hours ; strain, repeat the pro- 
cess with a fresh quantity of water, 
mix the liquors, filter, and evaporate. 

Malt. — (1) An infusion of malt is 
made in water at 160° to 170° F. (71° 
to 77° C.), drained off without pres- 
sure, and evaporated to a honey-like 
consistence. The quantities are — 1 
pint crushed malt in 3 pints hot water, 
and the infusion occupies about 4 
hours. 

(2) 47| oz. extract of malt, mixed 
with 1 oz. iron p 3 rrophosphate and am- 
mtmia citrate duiwlved in 1^ oz. water. 

(3) 6 oz. coltsfoot leaves, 6 oz. 
spotted luD^ort, 8 oz. liquorice, 2 lb. 
stoned raisins, 6 gal. old strong ale, 
not ** hopped ” ; Iwil down to 4 gal., 
fixpmB strongly, and evaporate to 
hope^-like consistence. 

oz. lean meat, recently 
killed,, chopped very small ; 8 oz. cold 
water*; idi^ welF together for 10 
mlnul^; Wt gnMlually to ljuiling; 
<ie for a few minutes ; 

^ * " I** 


strain through a hair-sieve whilst still 
hot ; evaporate to a soft mass. 1 lb. 
meat yields barely 1 oz. (Liebig.) 

Myrrh. — Compound. 2 oz. myrrh, 
2 dr. gum-arabic powder ; triturate, 
add water enough to form a thick 
emulsion, and 4 oz. extract of couch- 
grass. - 

Nux Vomica. — Alcoholic. (1) 
Soften nux vomica by steam, dry 
rapidly, and reduce to fine powder; 
boil with rectified spirit until ex- 
hausted ; strain, diatil off the spirit, 
and evaporate to the consistence of a 
soft extract. 

(2) 8 oz. nux vomica seeds, 3 pints 
rectMed spirit ; expose the seeds to 
steam until softened, then bruise, slice, 
dry, and macerate them in § of the 
spirit for 7 days ; express the tincture 
and repeat the maceration with the re- 
maining ^ of the spirit ; again express 
the liquid ; filter the mix^ tinctures, 
distil off the greater part of the spirit, 
and complete the evaporation by a gen- 
tle heat. 

OpiuOT.— (1) 1 lb. opium in thin 
slices, 6 pints distilled water ; macerate 
the opium in 2 pints of the water for 
24 hours ; express the liquor. Reduce 
the residual opium to a uniform pulp, 
macerate again in 2 pints of the water 
for 24 hours ; express ; repeat the 
operation a tliird time ; mix the liquors, 
strain through flannel, and evaporate 
by a water bath to pilular consistence. 

(2) I oz. opium, 1 qt. Stilled vine- 
gar ; digest 2 days with heat ; decant, 
filtOT, evaporate. 

(3) 4 oz. opium, 4 oz. sugar, 1 qt. 
water; rub together, and keep tiie 
mixture loosely covered in a warm 
situation, about 70° F. (21° C.), for 10 
days or more ; add 1 qt. cold water ; 
next day filter, and evaporate. 

Orris. — 3^ lb. orris root (cut small 
and bruised), 4 pints reotifi<^ spirit of 
wine; percolate several times, and 
lastly filter. 

Poppies. — (1) 16 oz.cspsules ooini^ 
powdered, 2 oz. rectified sjpirit, ffiamr 
cient distilled water; mix tneeaps^bs 
with 40 oz. of the water, idaMiof 
quently for 24 hours ; fsi^ in * 
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lator ; pflss water slowly through until 
about 160 oz. have passed ; evaporate 
by a water bath to 20 oz. ; when cold 
add the spirit ; after 24 hours, Alter, 
and evaporate to a pilular consist- 
ence. 

(2) 15 oz. bruised poppy-heads with- 
out the seeds, 1 gal. boiled distilled 
water ; macerate 24 hours, boil to 
strain, and complete the evajiora- 
tion. 

Tdlu . — 1 oz. lialsara of tolu, 1 pint 
rectified spirit of wine ; digest four 
days, shaking now and agiviii, then 
- filter. 

Quassia. — 1 lb. scraped quassia, 
sufficient distilled water ; macerate the 
quassia in 8 oz. of water for 12 hours; 
pack in a percolator ; atld water till 
the quassia is exhausted ; evaporate, 
filter before it becomes thick, and again 
evaporate in a water bath to a proper 
consistence for pills. 

RhaUvny . — 1 oz. rhatany in coarse 
powder, 15 oz. cold distilled water ; 
macerate 24 hours in 2 oz. of the 
water ; percolate the whole ; evaporate 

Wber bath to dryness. 

Rhubarb. — (1) 8 oz. sliced or bruised 
rhubarb, 5 oz. rectified spirit, 50 oz. 
distilled water ; macerate 4 days ; 
strain, and set to subside ; decant the 
clear, strain, mix, and evaporate to a 
j^per consistence over a water bath at 
160°F. (7rC.). 

(2) Compound. — 3 dr. extract of 
rhubarb, 1 dr^extract of aloes, softened . 
with 4 dr. water ; evaporate to an ex- j 
tract ; dry in a warm place, and 
powder. 

(3) Fluid. — Mix 8 oz. rhubarb in 
coarse powder, with bulk coarse sand, 
and moisten with dilute alcohol (sp. 
gr. 0’986 =: 18 u.p.) to form a p^y 
mass; in a short time introduce it into 
a percolator, shake until uniformly 
settled, cover with cloth or paper; 
pour on the rest of the spirit (the re- 
mainder of 2 pints) until the product 
has little odour or flavour of the root ; 
gently evaporate the tincture to 5| fl. 
oz., and add 5 oz. sugar, when the 
whole should measure 8 fl. oz. 

Sarsaparilla, — (1) Alcoholic, (a) 


16 oz. bruised sarsaparilla, 2 oz. 
bruised liquorice root, 2 oz. rasped 
raaiacum wood, 2 oz. sliced sassafras 
Wk, 6 dr. sliced mezereon, 7 {nnts 
spirit (sp. gr. 0*935 = 13 u.p.) ; digest 
14 days, express, filter, evaporate to 
12 fi. oz., ^d 8 oz. sugar ; as soon 
as this is dissolved, withdraw the 
heat. 

(6) 16 oz. sarsaparilla, 2 oz. liquorice 
root, 2 oz. sassafras, 360 gr. mezereon, 
all in fine powder ; 4 oz. glycerine, 8 
oz. rectified spirit, 4 oz. water; macer- 
ate in a closed percolator for 4 days ; 
let the percolation commence, and 
finish it by adding diluted alcohol 
(equal volumes of alcohol at 0*835 and 
water) until 2 pints have been obtained. 
Reserve the first 12 oz., having added 
4 oz. glycerine to the remainder of the 
percolate, which evaporate to 6 cm:., 
and mix with the reserved portion. 

(c) 16 oz. Jamaica sarsaparilla cut 
transversely, 280 oz. distilled water at 
160*^ F. (71® C.), 1 oz. rectified spirit; 
macerate in J the water for 6 hours, 
and decant the liquor ; digest the resi- 
due in the remainder of the water for 
6 hours more, mix the liquors, express, 
and filter ; evaporate by a water bath 
to 7 oz., or until it h^ a sp. gr. of 
1*130 ; when cold, add the sjinrit. 

' Soammony. — (1) Powdered scam- 

mony exhausted with proof spirit and 
the resulting tincture distilled until 
little but water passes over ; the re- 
maining water is then poured from the 
resin, which is next well washed in 
boiling water and dried at a tempera- 
ture below 240® F. (115J® C.). 

S€rvna.—{1) Alcoholic. 1 oz. senna 
in powder, 5 oz. rectified spirit ; heat 
gradually to boiling ; let cool ; in 24 
hours express, strain and repeat the 
process with fresh spirit; distil, and 
evaporate. 

(2) Fluid .— 24 lb. senna in coarse 
powder, 65 fl. oz. proof opirit ; mace- 
rate 24 hours ; proceed by displao^ 
ment: subsequently add weak 8{^t 
(1 of rectified spirit to 3 of water) until 
10 pints of tincture is obtaineb; evn- 
pm^te to 1 innt, filter, add 2w chl 
sugar and 1 fl. dr. oil of ^ennel die- 
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solved in 2 fl. dr. compound spirit of 
ether. 

t^quilh. “Acetic. Digest 1 Ih. pow- 
der of squills in 3 oz. acietic acid, and 
1 pint distilled water, with a gentle 
heat for 48 hours. Express strongly 
without straining ; evaporate to a 
proper consistence. 

Stramonium. — (1) Pack coarsely- 
powdered stramonium seeds in a per- 
colator ; pass about their own weight 
of washed ether slowly through ; re- 
move the ether, and set aside ; pour 
over proof spirit until the seeds are 
exhausted ; distil off the spirit ; eva- 
porate the residue by a water Ijath to 
pillular consistence. 

(2) If) oz. stramonium seeds, 1 gal. 
boiling distilled water ; macerate for 4 
hours in a vessel lightly covered, near 
the fire ; afterwards take out the seeds, 
bruise them in a stone mortar, and 
return them to the liquor ; then boil 
down to 4 pints, strain whilst hot, and 
evajTiorate. 

Taraxacum. —Crush fresh dandelion 
root, press out the juice, ami allow it 
to deposit ; heat the clear liquor to 
212^ F. (1C0°C,), and maintain the 
temperature for 10 minutes ; then 
strain, and evaporate by a water bath 
at a temperature not exceeding 160^ 
F. (71° C.) to a proper consistence. 

Tobacco . — Alcoholic. 1 lb. tobacco 
leaves, 2 lb. spirit (sp. gr, 0*900); 
digest in a warm place for some days, 
express sixongly, and again digest in a 
mixture of 1 lb. each of water and 
spirit (0 * 900) for 24 hours ; again press 
out the liquor and evaporate the 
strained and mixed liquors in a vapour 
bath at a temperature not exceeding 
167°F. (76°C.). 

FaZerian.— Iluid. 12 fl. oz. recti- 
fied spirit ; mix, add 8 oz. valerian 
in coarse powder, digest and percolate, 
adding subsequently spirit (at or near 
proof) until 10 fl. oz. of tincture have 
passed through ; let this evaporate 
Bpontaneo\isly, in a shallow vessel, 
flntil ^reduced to 5 fl. oz. ; in the 
meaatime add fresh spirit to the mass 
in tlw psroolatior until 10 fl. oz. more 
of th« tinctux#are obtained, which add 


to the above residue of the evaporation, 
dissolving any oleo-resiiious deposit in 
a little rectified spirit, and adding it 
to the rest ; filter, and add sufficient 
rectified spirit to make the whole 
measure 16 fl. oz. 
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Petroleum Heating and 
Lighting Appliances, 

THEIR 

CARE AND MANAGEMENT. 

Therk are two well-known appliances 
answering to this tlescription, these 
l)eing the “Primus Stove*’ and the 
* ‘ Wells Light. ” As so many entjuiries 
come to the etlitor’s notice for informa- 
tion relating to the working pirts and 
the repair of these types of heating 
and lighting appjiratus, particularly 
from the Colonies and remote places, 
it is thought that the description of 
their working principle will of in- 
terest. 

In iKith these appliances the effect I 
is obttunetl by forcing a more or less ! 
fine stream of petroleum (or paraffin) 
through a nipple, this combustible 
fluid having hrst passed tlirough hot 
tubes which causes the oil to become 
more or less a vajjour, which burns 
freely (wliich the cold petroleum will 
not do). The tubes in which the 
petroleum is thus volatilised into a 
vapour form jiart of the birner, so 
tliat the heat of the burning material, 
besides doing the work required of it, 
volatilises the petroleum as it ap- 
proaches the bunjcr outlet. The 
force which causes the petroleum to 
leave the container or body of the 
lamp, and travel up and through the 
heated tubes to the burner nipple, is 
compressed air, air being compressed 
into the body of the lamp where the 
petroleum already is. Fig. 100, which 
u a sectional illustration of the 
“Primus” stove, shows this. The 
body of the lamp has a filling cap, 
shown at the left side (through wliich 
the oil is poured as with an ordinary 
lamp) this cap being provided with a | 
small valve v^ch idlows of the com- 1 
pressed air bein^ discharged whenever 
the lamp requires replemshing with 
oU, also at any Hme that the flame 
requires to be extuuniished (stopped 
really). On the ^tof the 


will be seen the pump (lying horizon- 
tally) by which air is pumped into the 
lM)dy when the lamp is required for 
use or if the flame goes down and 
quires increasing. The burner tube, 
it will be noticed, extends down, 
inside the b<Kly, to as close to the 
bottom as will admit of the oil passing 



into it. This prevents any air passing 
up to the burner from the body untU 
the oil is exhausted. Tlie burner 
nipple therefore delivers petroleum 
vapour wholly, not an admixture of 
petroleum and air. Figs. 101 and 102 
illustrate a not-cjuiet burner and a quiet 
burner respectively. 



Fig, 101. Fig. 102. 


The following are the customary 
directions fur using tins stove. 

Unscrew the lid a and 
fill the tank about three-fourths full 
with petroleum, when the lid should 
be screwed down air-tight. 

Fettting.—Fill the cup h pder the 
burner wi^ methylated spirits ; light 
spirits ; diut valve e. 
lighting,— U the stove is not ex- 
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pwed to any draught it mil light itself 
without pumping before the spirits in 
the cup are buraed out. Should in 
some oases the spirits bum out before 
the stove ^ts a^ht, give a few gentle 
strokes with pump l^dle d till the 
petroleum vapour issues from the 
burner, when it should be lighted im- 
mediately at the burner top with a 
match held in readiness for the pur- 
pose. 

When the burner is hot from pre- 
vious use the stove may be lighted in 
the same manner, without methylated 
s^mts, but it is advisable not to pump 
hard till the blue colour of the flame 
shows that the burner is hot enough 
to evaporate the oil entirely, otherwise 
relight the stove with methylated 
spirits in the .cup. 

Draughts of air should be avoided 
when the stove is being lit. 

To Inoretue ike Marne . — After the 
spirits in the cup h are entirely con- 
sumed work the pump d for some 
time until high pressure is obtained. 
No fear need be entertained of pump- 
ing too hard as each stove is test^ 
under high pressure ami the stove 
works best when pumped up hard. 

To Deereaee the Flame . — This is done 
by quickly opening the valve c and 
lettang the air rush out until the flame 
is sufficiently lowered, when the valve 
is quic^ closed again. 

Mxtiingw$king . — In order to extin- 
gnidi the flame, open the valve c about 
one tom and leave it open. When 
the stove is not in use, it is important 
that the valve c should be left open 
and the pump handle d should not be 
tottdied. 

dean the mouth-piece each time 
the stove is to be lit, inserting the 
accompanying cleaning pin a few times. 

Sbowd the stove appear to be out 
of order one of th6 following details 
will be found to apply. 

The nipple, Fig. 103, may become 
UoflM hx paitialee of food, charcoal, 
#0., w|u<^ are easily removed by the 
cituiiirts pin (F^. 104). The pin is, 
tiwwvy , sometvm broken in the 
orthe hcile in the nipple may > 


become too wide, through the neces- 
sary frequent cleaning operations. In 
the latter case the flame is red and 
smoky, and the nipple must beremoved. 
This is done in case of 
burners not open at the 
top, with a revolving 
spanner, as shown in 
Fig. 105, and in the man- 
ner shown in Fig. 106. 

Burners with open tope, 
can have the nipple taken 
out or fixed by a straight 
spanner. Pig. 107. No 
packing is used for the 
nipple, but it is necessary Fio. 103 , 
toscrewit down air-tight. 

If the flame is not blue and atmos- 
pheric after a new nipple has been 
fixed, the burner should be examined. 


Fig. 104. Pro. 106. 

The burner, Figs. 101 and 102. 
With ordinary care the burner will 
last 1000 hours of continuous burning, 
but when common petroleum is used it 
may get clogged up sooner, and will 
have to be replaced by a new one. A 
practical way to find whether the 
burner or the nipple is at fiuilt, when 
the stove does not give a sufl^mitly 
large flame, is to empty the tank, then 
unscrew the nipple and fill up the 
hole air-tight with a stopper supplied 
for the purpose. Pump the tank full 
of air and remove the stopper fircnn 
the burner. If the air then niahee 
through the burner, throwing out 
sundry small particles, the l£ilt Is 
with the nipple, which mustbecksaked 
or renewed. If, however, the air does 
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not rush out freely or not at all, the w&ter, and the burner screwed well 
fault is with the oumer, and a new down, so as to prevent any escape of 
one will have to be fixed. The burner air 




Pio. 107. Fio. 108. 


is easily unscrewed and a new one 
fixed by an ordinary spanner. The 
aabestos washer round the screw of 
the new burner should be soaked in 
8 


The pump, Fig. 108. As for the 
pump, the only part likely to require 
repair is the pump leather. Fig. 109, 
which may become hard or wear out. 
If it cannot be softened with the aid 
of a little oil or petroleum, the old 
leather can be unscrewed and a new 
one fi.xed. The pump piston can be 
taken out for oiling, etc., even when 
the stove is burning. Should it, in 



Fig. 109. Fio. HO. 


rare cases, be found that petroleum 
escapes through the pump, empty the 
lamp and pidl out the piston. The 
pump valve. Fig. 110, at the bottom 
of the pump qyRnder is unscrewed ty 
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a straight spanner a, as shown in Fig. 
11] , and a new valve fixed, taking care 
that the lead packing is in its place at 
the bottom of the cylinder. If a new 
lead washer is uspd, see that the old 
one is first removed. Above refers to 
the kind of valve introduced during 
the early part of 1897. The old pat- 
tern pump cylinder is not permanently 
fixed, and can be entirely unscrewed 
by a spaimer or tong. The spring 
valve at the end of the old pump or 


In case of any leakage through the 
filling lid the rubber washer is easily 
renewed. 

These particulars will be found to 
apply to practically all these stoves 
whether used for boiling purposes or 
paint burning or brazing lamps or 
plumbers’ furnaces. 

The. “ WeUs Light" — Fig. 112 gives 
the details of this apparatus as ordi- 
narily used, the later illustrations 
showing special details. 




the rubber packing can then be ad- 
justed or replac^ by a new one. 

Any escape of air would cause the 
fiome continually to go low as soon as 
one ceases to pump, as the air-pressure 
in^e timk would, in such a case, not 
b4 maintained. Any escape can be 
discovered by filling the tank with 
compressed air, as described above (see 
“Burner,”} and holding it under 
miter ; the bubbles rising through the 
water will show the spot whence the 
aar^ decapes, and which then should 
be^so^d|f^« It is advisable in suda 
oases to withdraw tito pump shaft, so 
as to tops leather from getting 

wet aoerwat^ hard. 


To Fit uj> Lamp New . — Krst 

see that there is no dirt in the laige 
iron piw A, or in the mouth cd the oil 
valve B, then screw them together 
locking the pip the jam-nut D by 
hitting it hghtlv with a spanner or 
hammer. A thm piece heihp or 
string must be put between them to 
make a joint. At top ol p^ A is a 
stufiSng-box E, and meaoi of hmdle. 
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F, the packing ring (which must some- 
times he renew^, when worn) is 
slackened or contracted. Having 
eased the handle, place the burner on I 
the lamp by forcing the tube Q down 1 
into the stuffing-box. (See that the ' 
lip on the dish C is towards the jet as , 
shown. This lip catches any oil that 
leaks from the jet and runs down the ! 
wind guard T.) Upon valve B will j 
be found a place to affix the small 
pressuie gauge sent. Affix the short 
length of suction hose K to the pro- 
jection on pump at I. The strainer at 
the end of the hose must be kept clean. 

To Cha/rge the Lamp with OU . — 
Close the valve B* and open air-plug 
0. Put the hose into a cask or bucket 
of oil, and pump until the lamp is 
about three-quarters full, not more. 
This can be ascertained by withdraw- 
ing the gauge-rod P and noting the oil 
mark. This rod does not go quite to 
the bottom of the tank, but only level 
with the feed pipe. Then screw down 
' plug 0, take hose-pipe out of oil cask, 
and pump air into the lamp till the 
gauge shows 20 lb. pressui'e. The air 
being compressed into the lody of the 
lamp forces the oil (when the tap B* 
is opened) up pbe feed tube and 
through the burner tubes K, where it 
is heated and turned into gas and 
issues from the jet N. 

To Light the Burner . — When the 
charging is done the burner must be j 
heated before, attempting to light up | 
(unless the new self-ligliting arrange- 
ment is used, see later). Fill the 
dish 0 with paraffin or any burning oil 
and put some waste or asbestos in it | 
to start the flame. Put the lighting 
chimney S, Fig. 113, over the burner 
to draw up the flame, also the back- 
guard T to catch any oil tliat may leak 
from the jet and carry it into the dish 
where it assists in heating the burner. 
After it has burnt about 10 min. turn 
on the tap and let a little oil — very 
little — through and, if hot enough, 
the burner will begin to generate gas. 
Never open the tap until the burner is 
wdl heated, as if the burner is filled 
with cold dl it takes longer to heat. 


Do not remove the chimney until the 
flame is clear and makes a rushing 
sound. At any time, if by accident 
or carelessness the lamp goes out, or 
spits oil, through getting cold, use the 
chimney as describe to heat up again ; 
but if the oil is still warm in the 
tubes it is not necessary to use waste 
in the dish, as the burning oil will 
grarlually heat up again. Another 



Fig. 113. 


! way of lighting the lamp is to take the 
'' Imrner off and place it in any conve- 
nient fire, but tins requires care or the 
burner will overheat and crack . When 
hot replace the burner, lock up the 
stuffing-box liandle, and then turning 
on a very small supply of oil by the 
valve Fig. 112, light the gas at the 
jet N. If it is not hot enough to start, 
place the lighting chimney over the 
tubes for a few moments. A small 
hand lamp is sent, and it is advisable to 
keep tliis always burning near the lamp 
HO as to be ready to relight the moment 
the lamp goes out from any cause. If 
I the flame is jerky regulate by the valve 
B* until the proper oil feed is ascer- 
tained. Keep the backguard T (!^ 
113) always on. Keep the jet h^ 
N, clear by using the small pricker Z. 
The light can be turned round so as to 
make the flame run with the wind. 

; WorJbtng the Lamp . — The starrix^ 
: pressure is 20 lb., except when it is 
required to run for long periods with- 
out re-pumping, or when the burner is 
I elevated (see later) in which oases tkm 
pressure may be greater. As the oil is 
consumed, the pressure reduces. When 
i it has fallen to 1 lb.,it most beinoressed 
2 A 2 
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by pumping. The lower the pressure, | 
above 7 lb. , the less oil there is burned. I 
In high winds the pressure should not • 
go below 16 lb. 

The oil can be replenished at any 
time without stopping the light, by 
putting the hose^pipe into a bucket or 
cask of oil and working the pump, 
keeping the plug 0 screwed down. 
This operation raises the pressure. 
The quantity of oil used can be judged 
from the foUowing : — 

No. 1 burner uses gal. per hr. 



The forgoing directions apply gene- 
rally when using either the specud 
coal-tar oil supplied by the makers of 
the lamp, or when using petroleum or 
kerosene, but with these two latter the 
backguard should be a plain one 
instcMkl of the more ordinary perfo- i 
rated one shown at T, Fig. 113. 

Cause of Failure in Working a 1 
Lamp successfully. -~-k burner being ' 
dirty in its passages, not allowing the ' 
oil to pass through them. The main 
jet hole N, Fig. 115, being obstructed 
by tar. This causes the flame to splash 
sideways outside the burner tubes. It 
can be put right instantly by pricking 
it with the needle affixed by chain to j 
each backguard, the little holes in 
the body of jet being stopped up. 
These little holes are smaller than the 
main jet, and will not allow anything 
to pass large enough to stop it up, and 
th^ want cleaning out every day. 
Soot may form on the burner tubes or 
in the air cone W, lowering the gene- 
rating power. This must be knocked 
or brined off. The oil Altering gauze, 
see Fig. 114, may be stopped up with j 
dirt nW the od, and thereby not 
idlowing sufficient pressure to go to 
the burner. If the l^ht keeps bobbing, 
it fffiows the oil feed is turned on too j 
ipncffi, Bhould the pressure gauge not ' 
tihen the lamp is pump^ up i 
and 1^ it would show there was air ! 
leaka^ in the' lamp body which can be i 
easEy edUk ed, or dse in the pump, j 


The pump, which is of the simplest 
construction, can be taken out and 
repaired, or sent back to the makers. 
If the oil or air runs Imck from the 
pump and leaks out of the hose K, it 
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shows that there is something between 
the clack leather M* and its seat. Take 
the pump out (by tapping projection 
M*), unscrew the two small screws at 
the bottom, and the leather can 1)6 
taken out and examined, and renewed 
if necessary. If the pump does not 
suck oil properly, it shows that some- 
thing is wrong with the cup leather 
M*. Take the pump out, flrst un- 
screwing the handle M. Unscrew the 
bottom clack casting bodily, then draw 
the bucket and rod out through the 
bottom. Be careful to replace the 
distance piece M* when replacing parts. 
It is of \’ital importance that there 
should be no air leakage. He careful 
that no rubbish accunaulates in the 
stand pipe A, by old gland rubbers 
I getting worn out and dropping down, 
or it will stop up the top of the oil 
feed-valve. Itemove the standpipe and 
clean occasionally. 

It is important that the parts be 
kept clean. Remove the gauze plug 
Y shown in Figs. 112 and 114, every 
I time of working, wash or blow the 
I dirt out of the gauze and replace *, this 
is very important, a lamp will not 
work without this, it acts as a regu- 
lator and dirt Alter, and if this is not 
done every time of using, ^e ffirt iu 
the oil accumulates and tops ^ 
pressure. Before removing the gimze 
plug it is necessary to let aU the j^res- 
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sure out of the lamp, or it will squirt 
the oil out. This is done by unscrew- 
ing the plug 0. It is necessary some- 
times to clean out any accumulation 
of seilimeiit from the bottom of the 
tank. To do tliis, unscrew hose K 
from I and screw it on to H ; slack 
out plug L and the pressure will force 
the oil through the hose into a bucket. 
Tliis saves tilting the lamp up. 

Chaniwj liunur, dr . — Tliis is the 
most imp<jrtant matter in the whole 
lamp, as without a clejin burner, pure 
white lights ainnot lie olitained. Bur- 
iiera should be cleaned every 12 
hours or so, and they will lie found 
much easier to clean tlian if allowed 
to run longer. Give the lamps into 
the cliarge of one man, and have the 
burners cleaned systematiadlj . This 
saves much trouble in the eiul. We 
much recommend a spare burner with 
each lamp, in case of failure, through 
carelessness in cleaning oi’ breakage, 
and if one is always kept cle<in, it is 
ready for use at the moment when a 
lamp is retiuired. To clean the dirty 
burtior, take it off the lamp and remove 
*the dish C. by slacking out the set 
screw undcnieath it. Next remove 
all the plugs with a spanner, by giving 
it a sharp knock with the hand ; tliis 
will }je found to unset them easier 
tluin a steady pressui’i!. Bore out the 
hard deposit in the tulies by means of 
steel drill sent, and stse that the dirt 
falls out Jis btii-ed away. Do not drive 
the chill in, but humour any hard bits 
gently, and cut them away. When 
the drill is worn blunt, have it flattened 
out to proper width and re-ground, 
(^lean the cross passages also in burner, 
liemovc the jet. Fig. 115, and clean 
this inside, also see all the small holes 
are cleai' and the main jet hole N, but 
this latter must not be rhymered out, 
as it is very important that the hole 
should l)e kept the same size. Hcrew 
the jdugs tightly into their places 
again, covering the threads with Wells’ 
special plug paste, supplied in tin 
boxes, to preserve them from tar and 
prevent binding. Then after blowing 
through the Imrner with the mouth 


(or dry steam), screw the jet back 
into its place. 

New Sdf'Startiruj Arrcungenient . — 
This is as Fig. 115, and is now fitted to 
all lamps sent out. The directions 
are as follows : Fill the lamp with oil 
as already explained and pump the 



pressui’e up to 30 lb. , keeping all val voo 
closed. It is well not to fill the lamp 
more than half -full of oil to begin 
with ; the less oil in the tank the 
gi^ter body of air there will be for 
use in lighting. More oil can be pumped 
in afterwards. Raise flap C* so that 
it lies against the burner tubes as 
showu. If the lamp is being used in 
a very exposed position or in high 
winds put on the cliimney ; under 
oi-dinaiy ciieumstanccs the use of the 
chimney may be dispensed with. 
Place the small piece of waste W®, 
soaked in oil, in the backguard T and 
light it. This acts as a leader to keep 
the burner alight while heating up. 

The Starter. — Hang small can on to 
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escape valve and open same ; open i 
the oil valve B* slightly, allowing the 
oil to rise gradually in the standpipe ! 
until it reaches the level of ; then ' 
close valve B*, and when the oil lias 
ceased to flow through close that 
also. There will now be the right 
height of oil in the standpipe for 
starting. Now open air tap B* very 
slightly, and the air passing up through 
the oil in the standpipe will carry it 
up and out of the burner jet N, where 
it will be ignited by the waste in the 
backguard, and burn in a strong hot 
flame as shown. After about 
minute this flame wuU Ijegin to grow 
small, showing tliat the column of oil 
in the standpifie is becomingexhausted; 
then turn the oil valve B^ a little, 
allowing more oU to pass up into the 
standpipe. Hegulate the flow of air 
and oil by the valves until the flame 
is clear and smokeless. Watch the 
pressure gauge and work the pump if 
the pressure falls below 10 lb. After 
3 or 4 minutes the burner will 
be hot ; then close the air valve, open 
the oil valve more fully, ami when the 
flame is clear and roaring take off the 
chimney and lower the flap. 

Use of the Flap. — If at any time 
the burner becomes cold or spits oil, 
either by reason (»f the vapour jet N 
being stopped or the generating tu1>es 
being dirty, raise the flap. This will 
spre^ the flame ou to the tubes and 
heat them up- s^in, and also cause 
any dropping oil to fall into the dish. 

In working the lamp when once 
started do not raise the pressure above 
20 lb. ; a greater pressure is wasteful. 

’ Putting Lamp out. — The new start- 
ing arrangement enables air to be blown 
tli^agh the burner at the end of the 
run. This has a good eflect in lessen- 
ing deposit of carbon. It is carried 
out as follows : close the oil valve B*, 
hanging the small can on B*, and open 
thus emptying all the oil alxive it. 
.Than bpen valve B* slightly, and this 
will the, ^ remaining in stand- 
oat B^. Then close 

a^^thc^i|pM^)ahifler of the air in the 
tank %ili pass out through theltumer, 


issuing through the jet in a blue cloud. 
It is important that the oil in the 
standpipe be first ilrawn off, so that 
the air passed through the burner may 
be dry and not impregnated with oil. 

WMi Light with Swird-Matt . — 
Tbia i'l illustrated at Pig. 116, with 
Ueuui ol bui-ner at Fig. 1 if. The pur- 



Fio. 116 . 


pose of the high upright tube or mast 
is to enable the light to be raised 12 
ft. from the gniund. Tlie directions 
are as follows. 

After fixing the hoops on the tank 
with the joints over riveted seam, drop 
the mast into the two nngs, connect- 
ing at the same time the gland on the 
tap of the standpipe witli the gland on 
the swivel-mast, by meanaof ^shcnt 
bent tube sent. Look up the gland 
handles. 

Lower mast to horizontal podltk)!|fi 
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and place the burner in the top gland. 
Have the burner jet uppermost, and 
keep it eo by screwing the gland up 
tightly. 

Putsome waste, soaked with paraffin, 
in the lighting bucket sent with the 
swivel-mast, and place it under the 
burner, which will now be supported 
by the bucket and its crutch as shown 
in Fig. 117. 



The Phonograph. 

{Sec aim The Telephone for further 
description of Sound Vibrations 
and the action of these vibrations 
on diaphragms.) 

Though scarcely necesstay at this 
day, a brief description may be given 
of the acting principle of the phono- 
graph or sound recorder and repro- 
ducer. 

Sound consists of a series of vibra- 
tions, following one another with great 
rapidity, yet each separate, so that it 
is possible to obtain a perfect record 
of them. If a record cylinder of a 
phonograph be examined under a high- 
power magnifying-glass, it will be seen 
that the recorded sounds represent in- 
dentations of varying depths anH 
lengtlis, as Fig. 118 shows. 


Li^ht the waste, and after 7 or 
8 nunutes turn on a little oil and 
a little air at each of the wheel taps 
(supplied on the latest style of lamps). 
When the fame is clear and gas gener- 
ates properly, put on the b^kguard, 
turn on more oil, shut off the air tap 
entirely, and slowly lift the mast out 
of the bucket to its vertical position. 
If raised too fast, the oil will not be 
able to ascend the tube quick enough, 
and the supply to the burner will be 
cut off, causing the light to go out. 
Do not let the bucket fall, or it may 
be bent. 

Always put out the light by closing 
the tap, never by letting off pressure, 
as sudden contraction injures the 
burner. Before lighting up next 
nwht empty the pipes of oU, by letting 
off pressure and opening the tap, when 
the oil will run down into the tank. 
Close tap before pumping up. 


A 



B 




FlO. 118 . 


A is a piece of a cylinder showing 
the channels or grooves cut by the 
recording jewel, the bottom of each 
channel showing irr^larities due to 
sound vibrations. B shows a portion 
of the face in plan, but magnified to a 
less d^ree than A. 

These irr^kr indentations are 
wholly due to the vibrations of t^ 
diaphragm, when receiving the voice, 
causing the recording or cutting jewel 
to rise and fall, Sound vibrations with 
the greatest force cause the dec^pest 
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indentations, while vibrations of 
greatest length cause the largest in- 
dentations. 

Understanding, therefore, that the 
sound vibrations, whatever they may 



proceed from, cause a prepared dia- 
phragm to vibrate, this iii turn causing 
a cutting-point to record the strengtli 


ments there was one diaphragm, and 
its parts, to record the sound, while 
a different one was used to reproduce 
it. With the Edison-Bell ‘ ‘ Standard ” 
phonograph, now being widely used, 
the one diaphragm is made to serve 
both purposes, and this it does very 
successfully. 

Fig. 119 is a section of the diaphragm 
and parts. The recording or cutting 
jewel is on the same arm as the repro- 
ducing jewel,* but at no time can 
both touch the record cylinder at once. 
By the simple movement of a small 
arm either jewel can be thrown into 
action in a moment, the reproducer 
when a record is to have its sound 
vibrations reproduced, the recorder 
when a plain cylinder is put on ready 
for a record to be cut on it. 

The description issued by the Edison- 
Bell Consolidated Phonograph Co., 
Ltd. , is as follows. 

Fig. 120 shows the complete machine 
with all parts marked for reference. 



Fro. 130. 


ind length of the vibrations on a wax 
cylinder, it would follow that a suit- 
4ihle instrument, made to travel over 
^ thus made, will reproduce 
the viE^rt^tions and the sound they 
represent "^his is exactly what 
happ«9»,^ ^ M the esrlior iastni- 


To Make a Record , — Raise the cam 
lever (No. 14 on Fig. 120) till its end 
rests on edge of bar, thus raising point 

• The ’Me often sppllldloihrte 

jmrU. The wiflu Jewel te ueea teoease the 
l^nts sro iMuie of a hard eiyitat stnos or 
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of the stylus clear of the cylinder. ; record, attach horn or hearing tube, 
Open gate (No. 12, Fig. 120) -wide, and start the machine. 

I>lace wax cylinder, bevelled end fore- Note . — It is imix>rtant to notice 

most, ui)on the tapering mandrel, 1, that the speaker arm can only be 
and press it home firmly, but not too thrown right back when it is at the 
forcibly, then close gate. ■ right hand end of the mandrel. If 

Slide arm to l)egiiming of cylinder. 


Draw diaphragm arm, Ifi, down as 
far as it will go. Connect speaking 
tul)e, 24. 

Start machine by pushing starting- 
lever, 22, to left, lower cam, 14, as 
far as pf)SBible. The reconler point 
will now be cutting into the wax, 
and emitting a soft hissing sound 
through the speaking tul)e. Hold 
the tube witliiu half an inch of 
the lips, and give your dicta- 
tion in a clear and distinct tone of 
voice. 



Fi(i. 121. 


Should it 1)0 necessary to pause 
during the dictation, and l)eforc the 
end of the cylinder has l)een reached, 
stop machine by pressing sbirting- 
lever 22, to the right, so as to save 
wasting surface, while collecting 
your thoughts, and press back agjun 
when you have decided upon the 
word, plmase or sentence you desire 
to record. 

To Reproduce a Record , — A fine 
white sliaving will appear on the 
surface of the cylinder where it 



Fia. 122. 


lias been p wsed over by the record- 
ing stylus. Itemove the speaking 
tube, raise the arm, 18, slide it as far 
to the righf as possible, and, then, 
throwing it right back, set th4 machine 
in motion,and dust off the shavings by 
holding the camel-hair brush against 
the cylinder whilst revolving, and pas- 
sing it slowly from left to right ; also 
gently brush the styluses to free them 
from the wax gathered upon them 
whilst recording. Stop the machine. 
This operation being completed, the 
record, as it is now (^ed, is ready for 
reproduction, so press diaphragm arm 
(No. 16, Fig. 120) up against the point 
of the adjusting screw, 16, thus hing- 
ing reproducing point into play, slide | 
speaker arm to left and, lower it, so 
that oentre of diaphragm is a little to 
the left of the commencement -of the 


thrown liack at any other position it 
is apt to fall with a jar which may 
injure the diaphragm. 

To Make Reproduction Char , — 
Wliilst listening vdth the hearing tube, 
or with the horn, press the diaphragm 
arm, 16, upward with the thumb of 
the right hand, and with the first and 
second fingers of the same hand turn 
the adjusting screw slowly until you 
can hoar the record distinctly. 

The reproducer usually adjusts itself 
to the track or groove made ly the 
stylus, but it sometimes occurs that a 
clear reproduction is not at first ob- 
tained, This adjustment will bring 
the reproducer into the groove of the 
record. 

To Shave CyWnfiers.— The planing 
or paring derice for shaving off the 
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surface of a cylinder is indicated by 
No. 20 in Fig. 120, and, aa will be 
seen by reference to it, is attached to 
it, is attached to the back of the arm. 
It is adjusted by means of the knife 
screw (No. 20, Fig. 120). 


When a cylinder is to be shaved the 
arm rfiould be carried to the centre of 
the cylinder, and the lift lever, 14, 
lowered — the diaphragm arm, 1 6, being 
set as for reprc^ucing (up), or, for 
safety, the diaphragm may l)e entirely 
removed by releasing the clamps, 38. 



Tuni the knife screw, 20, wliich will 
bring the cutting edge against the 
(^Under, then raise the lift lever, 14, 
slide the arm to the extreme left as 
, far as it will go, again lower the lift 
lever, 14, and start machine. 

kiwe should alwa^ be allowed 
|o ttass 'over ^e entire length of the 
. tmnsee of a cylinder, otherwise there 
wi^ .^vemaht a portion of the wax 
tldpi^fiaD the test. 

veky Httle practiee the eye 


and ear of the operator will become 
accustomed to the sound and appear- 
ance of a proper cut, and readily detect 
anything wrong. 

The thinnest possible shaving will 
leave the smoothest surface and waste 
the least wax. Shave 
several times, if 
necessary, in prefer- 
ence to a single deep 
cut. 

Never attempt to 
set knife whilst ma- 
cliiiie is in motion. 

The best results 
areobtained by shav- 
ing at the highest 
possible speed, 
screwing down the 
s f) e e d adjusting 
screw, 21. 

Wlieu the’old re- 
cord is completely removed from the 
cylinder, always see that the knife 
screw, 20, is turned back again, so 
as to disengage the cutting edi^ 
the surface. 

The fine wax parings dropping from 
the cylinder while l^ing plan^ are 
collected by the chip Imx, and thus 
kept from accumulating upon the 
cylinder surface and forming an ob- 
struction. The chip box should be 
emptied of these shavings when it is 
full. As a rule this box holds the 
parings of two surfaces. 

. The ^ring motor of* the machine 
should be wound every now and again, 
orwhen required, by inserting thecrank 
and turning liandle away from you. 

JiandLiruj CyHnderi. — The wax 
cylinder, which is somewhat brittle, 
should Ik handled gently at first, until 
the operator Ijecomes practised. 

Thrust the first and second fingers 
of the right liand into the thick: end of 
the (ylinder and hold fast by s|neadiQg 
the fingers apart as Fig. 126. Al« 
though touching the suifaoe wlU ant 
destroy the record, there is at «U 
times a certain amount of nKfistnre ha 
the skin, which will leavea mtik 
the wax, and will, in the end, mwn 
record sound harsh and sfnnteliy. 
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Cylinders should be kept in the j Oeneral Instrwtions, OU only where 
boxes made for the purproe, which directed . — In smearing oil upon any 
prevent cylinders from coming in con- j other part you simply set a trap for 
tact with each other. 1 dust. 

ReyuUitim of Speed . order to , To start machine, throw starting 
obtain the greatest amount of record- ' lever, 28, Fig.120, to the left. To stop 

it, throw starting lever 
to the right. 

The speed is regul- 
ated by turning the 
speed adjusting screw, 
21, which comes 
through the top plate 
at the left of the start- 
ing lever. 

The sapphire record- 
ing and reproducing 
points should be kept 
free from dust and wax 
scales by brushing, or 
they may be touched 
Fig. 126. with a little benzine on 

the huger tip. 

ing surface turn the speed adjusting i When the machine is used indis- 
screw (No. 21, Fig. 120) until the crimiuately for both recording and re- 
cylinder revolves at a ver)' low rate of | producing, do nut leave the diaphragm 
speed. ; arm, 14, down except whilst reoord- 

The turning of this screw and the ■ ing. 
consequent lowering and raising of the Never attempt to slide the arm from 

side to side without either 




Fig. 126 . 


raising it or lifting the lift 
lever, 14, as you are liable to 
damage thread of screw at 
the back (rf the machine. 

Use the camel hair brush to 
remove chips and dust from 
cylinders. Do not attempt to 
blow them off. 

Do not leave a cylinder upon 
the mandrel of machine for 
any length of time when the 
macliiue is not in use. 

Do not use tlie camel hair 


brush for cleaning the ma- 
speeil, results in the lowering or rais- chine ; a duster or piece of chamois 
Ing of the tone or key of a musical or leather is preferable, 
spoken record. It therefore becomes The spe^ of the main shaft for dic- 
quite important, in order to obtain a tating sliould not be less than 60 or 
correct reproduction of such a record, 60 revolutions per minute, at which 
that Uie speed at which it is re- speed it will take about eight minutes 
produced should be exactly the same to cover the entire surf^. 
as that at which it was recorded, other- InttrucHom in Brief, to Record , — 

wise it is not an exact repsoduction in Drop diaphragm arm, 16, press down 
every respect. , lift lever, 14, connect e^pewing tube, 
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throw starting lever, 22, to left to appearance of polished ivory. They 
start machine ; then talk. are turned, or shaved, in small phono- 

To Reproduce. — Take off speaking graplis mounted on a work-bench, and 
tube, clear cylinder of all dust, clean belted from shafts at the back of the 
points, press diaphragm arm, 16, up. j bench. The horns are, of course, re- 
If not veiy distinct adjust by turn- | moved from the machines, and pro- 
ing adjusting screw, 15, at the same ' vision is made for blowing the chips 
time pressing diaphragm arm against ‘ from the work. The cutting-tool 
it. Connect listening tube. Start , operating at the bock of each machine 
machine. j is adjusted by means of a screw with 

To Regulate If voice sounds | a micrometer dial. The work naturally 

harsh and nasal, turn speed adjusting 1 is rotated at a liigh speetl. 
screw, 15, to the right. If voice j Not every bl^k cylinder that is 
sounds too deep and guttural, turn the . placed in the phonograph behind the 
same screw to the left until the voice ' b^ horn comes out a perfect master ; 
appears natural and distinct. 1 far from it. More or leas ex|)eriment- 

To Shave. — Machine stopped. Slide ' ing is retjuired to find for the case in 
arm to cylinder centre, drop lift lever, , hand the l)est suited recorder — that 
14, turn knife screw, 20, until knife ' is, the sensitive diapliragin \\ith its 
rests gently against cylinder, at the holder and sappliire cutting point, 
same time holding arm down with the And then great attention has to be 
other hand. Raise lift lever, 14, slide paid to the proper bringing out of the 
arm as far to left as possible, shirt diftereut musical instruments or differ- 
machine and allow it to run at it^ ent voices. The master records as they 
highest speed by screwing down speed are made are thoroughly tested both 
screw, 21. \^^^en shaved, unscrew by musical and mechanical inspectors, 

knife screw. ' to detect any eri’ors or imperiections 

Phonograph Hecord Cylin- in the quality of the music reproduced, 
dors. — ^The master, and also the actual or in the workmanship of the record, 
or working records, are shaixKl as shown With the master running in the phono- 
in Fig. 127. They are — for the ma- 1 graph the trained ears of the specialists 

enable them to detect the 
most minute imperfections. 
As a result, many masters 
which to most people would 
appear to lie all that could 
be desired ar6 rejected. 
Such masters as satisfy all 
requirements under this in- 
spection are tested agmn 
later on to make doubly sure 
that they are satis^tory 
jority of the Edison phonograph— I from a musical point of view. An 
about 4^ in. long and 2^ in. diameter. | examination un der a powerful micro* 
The bore is taper ^ in. to the foot, scope is then made to determine if the 
to suit the phonograph mandrel, and | wax surface of the cylinder is satis* 
a number oi recesses are formed, as ! factory in all particulars. Then comes 
shown, leaving bearing lings or surfaces the making of the moidd from the 
^ in. wide. The master blanks are | master record. 
mou|4ed from a white wax preparation. | The first operation in the oonsfruc* 
The inside is finished aad the outside i tion of the mould is the platingof the 
then tur^ ta thousandths of an j surface of the wax master. to 
inch ) the finished cylinders being the averse man would seemadUftoult 
sa as glass, and having the proposition. Fig. 128 gives an idea of 
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the apparatus invented by Mr. Edison the wax surface is the minutely thin 
and employed in accomplishing this coating of gold), and o the brass shell 
seemingly impossible t^k. The wax in which is fitted the copper sleeve, 
cylinder is shown at a in |thiR engiuv- The wax is removed from the mould 
iug, ^d at 6 is a head over which the by placing the latter for a few moments 
cylinder is slipped, and which acts as in a temperature slightly lower than 
a support for the latter, it being placetl j that of the workroom, the contraction 
as shown on the conical-ended post c. ! of the wax releasing it from the metal. 
At the top of 6 is secured an 
armature d, and over arma- 
ture cylinder and support is 
placed the glass e, this rest- 
ing on a ground glass base/. 

By means of the pipe g, con- 
nected to a vacuum pumj), 
the air is exhausted from the 
glass jar, the plating l)eing 
performed in a vacuum. 7 \t 
hh are two glass uprights, 
insulated from tlie bisc by 
hard rubber bushings % /, and 
carrying conductors /j, 
around which the upfwr ends 
of the glass supports are 
sealed. The conductors arc- 
hooked at the top, and on 
these hooks are sufli)en<led 
two strips of gold leaf, k k. 

The magnet / is arranged to 
be revolved by means of the 
pulley shown, and armature 
d and the wax cylinder turn 
with it. An arc being estab- 
lished between the electrodes 
suspended on the cfinductoix, 
the gold is vaporised and — 
iis the wax record rotates in 
the vacuum— is deposited in 
an infinitesimally thin coat- 
ing upon the surface of the 
cylinder. Fn.. i 2 e. 

The master record, liaving 

now received its plating of gold, is Tlie inside of the mould, which is now 
electro-copper plated, about four days gold-lined, is thorouglUy cleaned by 
being required to secure the desired , washing with benzine, and the mould 
thickness of copper — nearly in. is ready for business. 

This copper shell, with the wax still j For holding the wax preparation 
within it, is then turned off smooth from which the records are formed, a 
and straight* and fitted into a brass number of long tanks, subdivided into 
shell, which forms really the body of nearly squarecompartments and heated 
the mould, A section through the , by gas, are provided. The melted wax 
mould would now appear something < in these tanks is dark brown ii colour 
like Fig. 129, m being the master, n j — in fact, nearly black. In moulding 
the copper shell (between which and j the record the mould is lowered into 



The PKomGBAPn : Record CflinderB. 


S66 


the hot wax by means of an arrange- 
ment shown ro^hly in Fig. 130. In 
this sketch p is the mould, a cap 
placed over the top of the latter, and 
r a can in which the mould is placed 
and held, as indicated, in a vertical 


The can is carried in a frame 
illicii may be moved up and down 
means of the wire 
e» is lowered into the 
MW top ol tile mould is 

ol tte m V, the 


latter entering the mould through the 
large opening in the bottom of the can. 
The wax as it passes up into the mould 
solidifies on coming into contact with 
the metal and a liollow cylinder of 
wax is thus formed, the thickness of 
the cylinder >1^11 depending of course 
upon the length of time the mould 
is immerseil, and also upon the tem- 
perature of the liquid. After re- 
maining in the wax for a minute or 
so the can is lifted, the cap taken 
off' and the mould removed. The 
wax adhering to the bottom of the 
latter is removed by a knife and the 
mould is then slipped into a special 
chuck in a machine of the monitor 
ty]>e. Inside shaving tools held in 
the turret of this machine are then 
run into the wax cylinder to finish 
the bore. These tools are made of 
steel tubing cut away to the centre 
for a length sufficient to reach 
through the cylinder and ground to 
a sharp edge. The tools are some 
what smaller than the rough hole; 
left in the work, and after 
being run in to the right 
distance they are bnrought 
over against the wax wall 
by a lever which serves 
to move the turret laterally 
on its carriage. Three tooU 
are re<^uir^ to finish the 
Ixire ; the first roughs out 
a plain taper hole; the 
secoiui (which , is notched 
at the edge) cuts the half- 
dozen grooves around the 
inside of the cylinder ; the 
third, or finishing tool, 
brings the narrow bearizig 
surfaces left to the correct 
taper. These shaving tools 
operate veiy rapidly ae the 
work is rotated at a vwy 
liigh speed, the material, m 
course, being a Httle softer 
tta anytliing the averam screw ma- 
chine operator lias ever had ai^ything 
to do with. 

When the work is removed trm 
t^ macliine the wax oo&tnwte snffi* 
mently in a moment to sAwfilft cf tlss 



lai). 




The Phonograph : Becord Cjlinders. 


867 


record being removed from the mould. 
And as fwt as the records are finished 
inside, they are placed on cast-iron 
shells, or hollow plugs, to prevent 
their being injured or becoming dis- 
torted in further cooling. They are 
next slipped, one at a time, on a taper 
arbor held in a machine spindle which 
is constantly in rotation, and the ends 
are liere finished. After this operation 
each record is carefully inspected to 
see if it runs true, and if it is free 
from flaws of all kinds. Passing this 
inspection, the record is packed in 
cotton, slipped into a cylindrical 
pasteboard bcx, and packed ready for 
shipment. 

The moulding of these records is 
without doubt, one of the most deli- 
cate, accurate, and interesting opera- 
tions ever performed in a shop. Just 
consider for a moment the shallowness 
of the indentations in the surface of 
the master record ; the gold plating 
of the wax surface-indentations and 
all ; the preservation in the mould of 
each and every tiny swell correspond- 
ing to its hollow in the master ; the 
accumte reproduction upon an endless 
number of records of every indentation 
in the surface of the original wax 
cylinder. The deepest of the impres- 
sions in the master are something less 
than one-thousandth of an inch ; the 
shallowest are much less than this. 
The surface of the cylinder presents a 
wavy appearetfiGe, not unlike that of a 
chattering lathe job, so besprinkled is 
it with these tiny impressions. And 
yet all the circumferential grooves 
traced in the wax by the r^rding 
sapphire, and every shallow indenta- 
tion— no matter how insignificant it 
may appear— are faithfully reproduced 
in the sur&ce of the moulded record. 
With this process a much harder pre- 
paration can be used and a more dur- 
able record made than was possible 
under the old method of cutting each 
cylindw, and, besides, there is practi- 
cally no wear upon the mould and^ the 
thousandth record moulded in it is as 
clear and sharp, and will repxxluce 
the vibrationA originally received by 


the master record as well as the first 
one cast. 

A sectional view of the recording 
device used is given in 131, a 
being the diaphragm of glass or mica 



Fig. 131.', 


about 0*005 in. thick and 1^ in. in 
diameter ; h the metal rim in which 
the diaphragm is held by means of a 
ring of wax, a thin rubber ring being 
placed, as shown, under the disc ; c a 
tube with spherical end matching a 
seat formed in the hub of 6 ; d the 
Ixxly of the device bored to receive c 
and provided at the beck with a neck 
to receive the tube at the end of the 
phonograph horn. The part h is hinged 
at r, and at /is a stop-pin linutingthe 
downward movement of the diaphra^ 
rim or weight. The recording point 
is shown at y ; the holder h for the 
latter is cemented at the inner end to 
the tliaphragm, and at the outer end 
is attached to the rim 6. Theenlarg|ed 
view at the top shows the sapphire 
point g more clearly. It has a body 
a^ut 0*04 in. diameter cupped at tte 
end, as indicated, to form a keen cut- 
ting edge, and is reduced at the ba«A 
to form a shank to fit a hole drilled in 
holder h. A good idea of ^e appear- 
ance — ^under a powerful microscope— 
of the surface of a record operated 
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upon by this recorder is given in path formed by the recorder, the sound 
Fig. 118, The centre lines of these waves originally recorded being now 
rows of indentations are actually 0 ‘ 01 reproduced. The sapphire vi is shown 
in. apart, as the lead-screw rotating enlarged above the section, and it will 
with the record arbor and feeding the be noticed that the end is button- 
recorder along the wax cylinder is cut shaped, this form following readily the 
100 threads to the inch. The line deepest and shortest indentation in the 
traced on the record is therefore a record. These reproaucing points, 
thread of O' 01 in. pitch. ' like those used in recording, are all 

Some very curious results are pro- made at the workshops, a lai^e num- 
duced in the wax by the vibrating dia- l)er of bench tools being used on this 
phragm and recorder, the string of work alone. (‘American Machinist.’) 
nearly round impressions shown to the Phonograph Kecord Making, 
right in this engraving illustrating the The first step towards making a record 
effect produced by a single xylophone is the turning (or “shaving,” as the 
note. phonograph people term it) of tho 

A sectional view of the reproducer blank, either to true it or to remove 
is ’shown in Fig. 13'2. Here t is the the old record from its surface, or both. 

A special machine is used for this at 
the laboratory, running at a liigh- 
speed, an air-blast being provided to 
remove the chips as fast as formed. 
The lack of these two — the high-speed 
and the air-blast — is the principal ob- 
stacle to shaving blanks at home, as 
the highest spe^ obtainable on the 
regular machines is comparatively slow, 
and the absence of an air-blast allows 
the chips, warmed by the cutting ac- 
tion, to weld themselves to the finished 
surface of the blank. Especially is this 
the case in warm weather when the 
wax is quite soft. Now both these ob- 
stacles can be quite easily overcome. 
The first by throwing ofl‘ the phono- 
graph belt and belting to the flywheel 
of a sewing machine, and the second by 
using a bicycle pump with some recep- 
tacle, as a tin can, for instance, as a 
receiver to steady the blast. Then, 
if in warm weather the work is done 
in the cellar, there is no reason why 
a beautifully smooth blank cannot be 
made. The blank must be so smooth 
that when running it under the re- 
general outline as the body of the re- | producer practically no sound will 
oorder. At h is a hinged weight I be heard in the horn. It must not 

limited in its outwmd and downward j be inferred from the fact that the 

movement a stop-pin, and provided j recorder cuts its own grooves, and 

Witjh a lug in which arm I cairying re- j therefore none of the ori|^inal blank 

producer point m is pivoted. This i surface is uti^sed for reproduotioit,' 
am if connected by a link with the | that it is not necessary for Use bkiA 
djapitragm, and causes the latter to | to be smooth. On the contrary, it it 
tbe' rqiroducer follows the | impossible to produoea good recmnh 


diaphragm built up of three discs of 



mica, and held by a clamping ring 
between rubber rings in a shell or 
body j, the latter having the same 
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a “ Bcratchy " blank, as the motion of 
the recorder jewel is affected by the 
roughness of the surface. 

Having produced a good blank, there 
would be little difficulty in making a 
good record of almost any sound, if the 
wax offered no resistance to the record- 
ing cutter, and if the parts to be vi- 
brated possessed no inertia. These 
two “if’s” reduce the usefulness of 
the phonograph probably more than all 
other elements combined. The resist- 
ance of the wax to the progress of the 
cutting jewel, always acting to force it 
away from its cut, makes an outward 
motion much easier than the inward, 
and this, aided by the fact that as the 
cutter enters the wax deeper its length 
of cutting edge increases, helps to dis- 
tort the undulations considerably. 
The inertia of the diaphragm, cross- 
head, link, arm, and jewel, both in the 
recorder and in the reproducer, also 
does much to distort the sound-waves, 
as is evidenced by the fact that the 
human voice in many instances cannot 
be recognised when reproduced, the 
peculiar qualities giving each voice its 
individuality being destroyed. Tlie 
female voice is not so easily reproduced 
as the male, and among the latter the 
bass voices lose the least of their indi- 
vidualities because the undulations pro- 
duced by these in the wax are long as 
compared with their depth, and their 
sides being consequently less steep, 
both the recording and reproducing 
jewels can fallow them more easily. 
The high amplitude of most female 
voices, especially in the higher notes, 
also frequently produces blasty notes 
by throwing the recording jewel com- 
pletely out of its cut at the crest of 
each undulation. 

I do not expect any of us will stum- 
ble on to a sul^tance tliat will offer no 
resistance to a cutting tool and yet 
produce a permanent record, nor need 
we look for a substance to point the ; 
vibrating parts with to destroy their 
inertia ; but we can sometimes get on 
the otW side of thi%s by going 
around them ; that has oeeu dune 
b^ore. 

8 


Possibly there will be a time when 
sound will be photographed, and ma- 
chines then used with means of en- 
graving undulations on a blank exact- 
ly representing the sound - waves. 
(‘ American Machinist. ’) 

Edison’s New Phonograph.— 
Phonograph diaphragms are usually 
placed under strain by the compensat- 
ing weight employed to cause the sty- 
lus to press upon the wax and at the 
same time to accommodate any eccen- 
tricities in the blank. These strains 
destroy much of the sensitiveness of 
the diaphragm. Mr. Edison, there- 
fore, employs a counteracting spring 
co-operating with the diaphragm. This 
spring counteracts the normal strains 
to which the diaphragm may be sub- 
jected, and which may be due either 
to the employment of the usual com- 
pensating weight or to the direct en- 
gagement of the recording device with 
therecord. Fig. ISiirepresentsapartial 
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recorder sectional view thi-ough a 
phonograph employing a compensating 
weight and a Iwttom view of the im- 
proved recorder. The spring is con- 
nected at one end with the weight and 
at the other end by a link with the 
working end of the lever-cariydng sty- 
lus. ( ‘ Scientific American. ’) 

A Toy Phonograph.— The very 
simple apparatus Hlustraied in Fig. 

2 B 
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The Phonograph : 

134 is a spiking phonograph that can 
be made and sold for 6d. , or even less, 
and yet leave a profit to the manufac- 
turer. It is the invention of Lambri- 
got, an inspector of tel^raphs at Albi 
in the department of Tam, in the south 
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of France. The whole apparatus con- 
sists, first of a hollow cone of jjaste- 
board about in. in diameter, whose 
apex is connected to the centreof a simi- 
lar sized pasteboard disc by means of a 
leaden wire about 16 in. long ; and 
second of a small board or tablet, on 
which is fixed 1, or a larger number of 
short lengths of leaden wire, each 
of which bears upon its upper surface 
a phonographic eml»8se<l record corre- 
sponding to a certain word or sentence, 
by which it was originally produced by 
a process to be described further on. 

To those who are familiar with the 
OQnsfaiaction of the phonograph in the 
form in which it was first shown in 
this country, it would appear necessary, 
in order to reproduce the sounds re- 
corded on the tablet, for the edge of i 
the disc to be held in an annular ft^e | 
so as to convert it into a diaphragm, ! 
ail& for its centre to be thrown into < 
by ipeans of a point or style ! 
proj^t|ng firom it wad drawn over the ; 
unauli^y surfsee of the record. But i 
, the of using the apparatus is 


A Toy Phonograph. 

! far simpler than .that ; all that is 
I necessary is to hold the paper cone 
j against the ear with one hand and 
1 with the other to take hold of the 
cardboard disc, drawing its edge along 
the record with a steady scraping 
motion, and the mechanical vibrations 
thus set up in the disc being communi- 
cated by the wire to the conical ear- 
piece which serves as a rek>nator and 
concentrator, produce in the organs of 
hearing, the sensation of the articulate 
sound by which the markings on the 
leaden record were originally produced. 
We sliould have' thought that a stout 
thread or a lighter wire would have 
formed a more efficient as well as a 
cheaper connection for the purpose 
than the leaden wire, but we are in- 
formed tliat Ijambrigot has found the 
lead to answer thepurjtose better than 
anything else ; it does not require to 
l)e kept stretched between the cone 
and the disc, and being of a very 
inelastic nature, it does not spring 
aljout and produce disturbing sounds 
by clashing against itself or against 
neighbouring objects. Again, it would 
naturally Iw expected that the earpiece 
would 1^ more perfectly adapted to 
its pur])Ose if it were in the form of 
tlmt used in the ord’iiary thread tele- 
phone ; that is to say, if it consisted 
of a cylindrical cardboard box closed at 
one end with a stretched paper dia- 
phragm, to the centre of wUch the 
connecting wire was attached ; but 
simple as it is, this would undoubtedly 
be a more complex form of construction 
than the cardboard cones, and would 
be far more liable to he destreyed hy 
the weight of the connecting wire. 
The employment of cardboard as the 
material of which the principal parts of 
the apparatus are constructed, is, in the 
I case of the cone, for cheapness^ and in 
that of the disc, partly for cbeapnees, 
but chiefly to protect the markings on 
the leaden record from bc^gdest^ed 
as they soon would be if a haroer 
materi^ than card were emphyed. ' 

The most interesting p^t oon*^ 
nected with this veiy sioude appanAiii 
is the method ty which the,|iipMi' 
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records are produced, which is as 
follows : The upper surface of a rec- 
tangular prism of glass, or other hard 
and rigid material, is thickly coated 
with stearine wax, which is then 
scraped into a convex form, as shown 
in the diagram, in which a represents 
the glass liar and h the convex coating 
of stearine. This bar is then fixed 
into a simple phonographic instrument, 
which, by mejitis of a screw or other 
mechanical contrivance, traverses it at 
a suitable speed lielow a diaphragm. 
This diaphragm is rigidly held around 
its circumference by an annular frame- 
work (not shown in the diagram), and 
is in every respect exactly similar to 
the diaphragm of an ordinary phono- 
graph. To the centre of this dia- 
phragm is attached a thin flat jdate, 
whose lower end is cut out to a concave 
curve, to fit tiie convex surface of the 
stearine h. When all is properly ad- 
justetl, and the temperature is so ar- 
ranged as to give to the stearine surface 
the proper degree of hardness to ensure 
the best results, the handle of the in- 
strument is turned, and at the same 
time words are sfioken against the dia- 
phragm, which immediately set up in 
it vibrations, which are communicated 
to the plate or style. While this is 
moving up and down following the vi- 
brations of the diapliragm caused by 
the voice, the |teariiie coating of the 
bar a 6 is steadily drawn in the direc- 
tion of the arrow below the vibrating 
bar, receiving from it a phonogram 
similar to that produced on the wax of 
an ordinary phonograph. 

The stearine bar is then coated with 
a fine surface of graphite, so as to give 
to it an electrically conducting surface, 
audit is then electro-plated with copper 
by the ordinary process. Out of the 
copper coating so formed the stearine 
is removed, and a rigid backing of lead 
or other metal liaving been run over 
the outside convex surface of the 
copper, a firm copper-Uned matrix or 
mould is formed, the whole presenting 
the appearance shown, and consisting 
of a rectangular block having aloa^ 
the middle one of its faces a semi- : 


I cylindrical groove c of copper, which 
i b^rs upon its surface certain raised 
I striations corresponding to the depres- 
i sioDS which were made by the diaphragm 
I on the surface of the stearine. Into 
! this groove is laid a piece of lead wire 
I aljout 3 or 4 mm. in diameter, and 
tlie two being put into a press and 
i squeezed together, the surface of the 
lead wire receives a permanent impres- 
j siou which is an exact reproduction of 
{ the original impression inade upon the 
stearine bar. From one copjier matrix 
a very large numlier of lead impressions 
may be made, and we are tcld that 
the whole pnxjess can be gone through, 
and lead wires, each containing the 
record of a short sentence, can be made 
and sold with a profit for each. 

It is an interesting fact that if a 
small stick of wood, such as the stem 
of a common match, be substituted 
for the disc, and its end be drawn 
along the copper groove of one of the 
matrix moulds, articulate speech is 
communicated equally well to the ear- 
piece, although the motion of the point 
is the reverse of that of the disc ; and 
this bears a very close analogy to the 
fact that in the ordinary Bell telephone 
a message is transmitted with equal 
distinctness, whether the poles of the 
receiving instrument be reversed or 
not. (' £!ug. Mech.’) 
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A Simple Photographic 
Eocking-Table. 

Pig. 135 which illustnitea tliis shows 
an ordinary iron or wooden bracket 
fixed on a wall or any upright, and the 
“ table ” on this can be of any required 
size, according to the size or number of 
trays it is to carry. When the bracket 
is secured, the only fixing the table 
requires is two screws through into the 
bracket, and an important detail is tiiat 
these screws must not be driven quite 
home, but be left so that the table 
will rock. Let the screws come in a 
line which is the exact centre of the 
table from front to back, otherwise the 
table will not lialance proi)erly . For a 
siugle tray the table may be as small 
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as 12 in. by 8 in. On the underside 
4 at each end (or very near the end) 
screw in a hook or eye, as centrally 
and at equal distance from the middle 
screws as possible, and to these attach 
wires as shown, ioinin^ one wire which 
drops down 3 ft. or 4 ft. with a weight 
on the end as shown. When this 
^pendulum -weight is set going, it will 
{ceep, ^ table rocking stea^ly and 
evenly for several minutes, and only 
re^i^res a when its motion is 


A Simple 
Photometer. 

With the simple instrument about to 
be described it is an easy matter to 
I determine with a considerable di^ec 
of accuracy, the illuminatiou, or candle 
jiowcr, of burners of difterent size 
burning any jiarticular gas. The 
[ method is illustrated in Fig. 136, 
winch sliows a simple photometer for 
measuring illumination. 



Fig. I3e. 


A candle ]x>wer of light is the 
amount of light produced by a si^erm 
caudle which burns 120 gi'. per hour. 

A candle of this kind is used as the 
standard in the following determina- 
tion. Sperm candles 8^ in. in length 
six to the pound, will answer the re- 
quirement. The api>aT-atus consists of 
a board 3 or 4 feet long at one end of 
which a sheet of wliite paper or card 
may be fixed in an upright position. 

In front of this paixjr and jxisBibly 
three in. fnnu it, set up a stick, this 
being used for casting a shadow on the 
paper. Set the standard candle about 
2 feet from the paper. The apparatus 
is now ready to use. Move the appa- 
ratus away from the light which is to 
be measured to such a distance that 
the staudiird and the light to be tested 
each cast a shadow on the paper of 
equal intensity as judged by the eye. 
These sliadows should brought dose 
i together so that the comparison may 
be as definite as |xwsible. 

When tliis result is reached, measure 
the distance of the light that is being 
measured from the paper in feet ana 
fractions of a foot, and divide this 
amount by the distance in feet and 
fractions of a foot of the candle from 
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tlie paper. The candle j)Owers of two 
lights casting equal shallows on the 
same surface is in the ratio of the 
squares of their distances from tliat sur- 
face. Therefore, to obtain the candle 
power of the light l»eing testeil, wjuaro 
the result obtained by dividing the two 
distances. Thus if the gas light in 
the illustration is 12 ft. from the 
paper when its shadow is of the same 
intensity iw that of the candle at two 
ft. from it, its cjindle |X)wer will lie 
‘SQ ; thu.s (12 -T- 2)“ = iiti, or 12 -i- 2 
=. G, which squared (0 X 6) = 36. 




Picture Framing. 

(Sec also (llLDINfl, POLISHING, 
Staining, etc.) 

In dealing with the subject of picture- 
frames, it may be assumed that the 
moulding, if of plain wood, can be 
made in the workshop, or purchased ; 
j or, if having an ornamental design in 
composition, it is obtained from a 
I <lealer in tliese goods. Recipes for 
' this special picture-moulding composi- 
tion are given, as it is often necessary 
' t^) use some either with new frames or 
rejiairs. In good quality gilt frames, 
it is cuhtoaiary to cover the four joints 
with a laljel, or slip, of composition, 
made into the form of a leaf or other 
ornamental design, this added orna- 
ment being gilded over by the maker 
of the frame. 

For simple frames with mitred 
corners, the tools required are a fine 
liack-saw ; a mitre-cut or mitre- 
box, Fig. 137 ; a mitre-shoot, as 
Fig. 138, and a trying-plane. Besides 



Fio. 137. 



Fm. 138. 


these, a glue-pot and a hammer ore 
the cliief remaining things needed. 
The purpose of the mitre-box is to 
enable the moulding to be sawn to a 
fairly perfect angle of 45®, the mould- 
ing being laid in and held along one 
side of the box, while the saw is worked 
through one of the pairs of cuts shown ; 
but the cut made by this means, though 
it may be as near accurate as poesibM, 
is not sufficiently smooth and good for 
jointing. It hw to go to the mitre- 
shoot to be finished. In cutting in 
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the mitTe<1x)X, if accurate dimensions new is added. If glue is allowed to 
are required, aDowance must be made j get a mould, or tluok dust on it, it 
for the thickness of the saw-cut, also j should Ixj thrown away. It should be 
for the shavings taken off by the plane i as clean and clear as gulden syrup and 
on the mitre-shoot. It is also impor- j a little thinner. Never use thick glue 
tant to remember this when making i with the idea that it holds better. It 
small frames, as a difference in length | makes thick and liad joints, and if two 
of ^ in. in the aide or end pieces will 1 surfaces to V)e glued together are true 
make one of the joints come untrue j and smooth, tliey only require a thin 
although it may be finished to a pre- , fil m of glue l>et\veen them. The glue 


ciae angle. 

When the pieces come from being 
sawn in the mitre-box, they are laid, 
face up, against one of the angle guides 
of the shoot, and the plane, laid on its 
side, is run along as Fig. 139 shows. 



must not, of course, be watery, as it 
should not soak away in the wood. 
This moans that the glue has no stick- 
ing power, and what is worse, it is 
like wetting the surfaces with water, 
causing them to swell and become 
untrue. Always glue l)Oth surfaces 
tliat are b* come together. Do not 
glue one and press tliis to a dry one, 
thinking there is enough glue for both. 
The glue should also l)e slightly worked 
on the surfij^s tlmt it may go a little 
way into th.j pores and so get a good 
hold. These vletails apply to all glue- 
ing processes mui are essential to good 
work. 

The cramp* for this work take many 
forms. Fig. 140 is one of Churchill's, 


As simple as it looks, this retjuires ' o|)erate<l by a cam lever atbube<l t(» a 


practice before a perfectly true mitre 
can be made, but with practice it can ; 
soon ^ accomplished. 

Having made the four pieces equal j 
in sise and true, the jointing up is 
usually done in a “cramp," though I 
this is not always the case in practised i 
hands. Picture-frame makers, especi- 
ally with cheap goods, glue the ends, 
tb^ nail them while on the bench, 
and this en^ the matter, but the 
amateur will not find it easy to do 
this, nor do makers adopt tliis plan 
with good work. If accurate joints 
are to be made, which in plain wood, 
my oak, will bear close inspection, the 
cramp is necessary. 

Feibaps the firat thing to be men- 
tioned is the glue. Any fair quality 
glue will do, but it must be properly 
made. New^-made glue is always 
b^t if using a glue-pot frequently 
it be re>l^ted day by ^y, al- ; 
tliou|^ each time the i^ue runs low i 
tka ahioald be oleai^ out before 
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treadle, thus leaving both hands of tbS 
workman free. It will be sawi that 
the purpose of the cramp is to boM 
the joint while it is nailed 
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The mitre-shoot, Fig. 138, can be 
made a cramp if desir^, a triangular 
piece being screweu on, as Fig. 141 ; 



long and slightly taper wedges being 
inserted, where shown, when the two 
pieces of moulding arc in place. 

Fig. 142 shows an- 
other simple cramp 
whicli needs no de- 
scription. 

It should liave 
been mentioned 
earlier, perhaps, that 
not all frames have 
nailed joints ; or, if 
nailing is done, it 
may be after the 
glue is set. The 
writer never uses 
nails, partly because 
of their bad appear- 
ance and partly by 
it not being easy to get a true-nailed 
joint before the glue is set. To secure 
the glueing he prefers either before 
ttie glueing, or afterwards when it is 
dry, to mdke a downward saw-cut at 
the angle, as Fig. 143, and glue a 



dipof hard wood in this. It certainly 
makes the most workmanlike and neat 
job with plain wood frames. 


A simple cramp can be made with 
string and wood blocks, as Figs, 144 
and 145. After glueing the ends of 
the moulding, put them together, flat 
on the bench, then wind a cord round 
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the outside edge three times and tie 
it. Then insert eight pieces of wood, 
J in. or 1 in. square, between the cord 
and the frame, as Fig. 144, adjust all 
the joints true and flat, then press the 
wood blocks into positions ^own at 
Fig. 145. Nailing is done after the 
glue is dry, holes being bored to receive 
the nails and to lessen the jar of nail- ' 
ing. 

A probable adjunct to the frame is 
a gilt slip.’* This is an inner frame 
fitting into the rel»te of the true 
frame. These are 
made of gilt flat 
moulding (without 
a rebate as a rule), 
first cut in the 
mitre - box, then 
shot on the mitre- 
shoot, finally glued 
up and nailed. In 
glueing and nailing 
these it is custom- 
ary to put one piece in a vice (the jawa 
being covered with paper or leather) 
the other piece being held in poaitibii 
and nailed, as Fig. 146. 

There now remsias the pictore to 
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be put into the fnme^ and in this | 
m(nre feulty work is done than in any I 
detul of the woA. The work that is ; 
neglected is the making the frame 
dust-tight. Many old engravings, ' 
now having a high value, are more or 
less spoiled by dust, also by not Iwing 
air-tight, whichmighthavebeeuavertod 
with ease. Even now water-colours 
of high price are not protecte<l from 
dust as they should l>e. The pasting 
of paper on the back of the frame and 
backboard will make the liack air- 
and dust- tight, but the joint lietween 
the glass and the frame at the front is 
neglectwl. It Is here t hat the damage 
is done, for c^evice^ must exist ami 
these lead to the front of the picture. 
The back <»f the jiictun* shouM lie 
protected, of course, but the front is 
more important. 

Fig. 147 shows the ‘■iniple ^nean.^ of 
doing this. The picture itself is 
omitted, but it is uudei>to<si to c»»iiip 
l)etweentiic VwckUuid 


drying. This ahiinkase is so mt a 
force that care must be need lb the 
wetting. The writer onoe whol^ 
covered the hack of a picture oofy 1 
ft. square, wetting the wWe of the 
paper before it was glued on, the glue- 
ing being at the edges only. The 
slirinkage pulled all the joints in the 
frame ojien, and sinoe then it has been 
found Ix^tter to limit the wetting to 
two or three stripes made with a brush 
or sponge. The shrinkage of these 
marks will lie found sufficient to make 
the Viack pajier as taut as a drum-head. 

Composition for Picture- 
Frames. ~<u) This composition is a 
kind of putty used to make omunental 
<leiail on a plain wood backing or base, 
but in the liands of the amateur is 
u.sed more for forming leaves and 
flowers, to i'over joints or to etuich a 
frame to hi^ taste. It is also used in 
rejiairiug damaged gilt and comfiosi- 
lion frames. It can lie gilt or painted 
f.\cr ami, if well untde, is tough and 


and the glasw. The la-^tiMg, 

protection is sknply a For snuill purjswes it will be found 
8tri{i of pafier ^‘^l<^te I, hutileient it thin hot jjflue is made, 
or preferably glued and whiting is siftod into this and 
with thin glue or paste, worketl until of the consistence (and 
glue, partly oil the glavi apfiearance) of putty. This can be 
and partly on the wall modelled into any form, oil being used 
of the reljate, as shown on the hiigers or any tool used. If the 
by thick black line. , mixture gets liard, stejun will soften it. 
This should lie tough j The proper recipe for the compoM- 
air-pr'iof |»a|)er, like ! tion U 1 lb, glue melted (by beat) in 
rolled manilla paper, i water sufficient U» make? a thin glue. 
In eveiy case the 1 Melt J lb. of pale resin in i pint raw 
Fig. 147. framed picture should | linseed-oil. Pour the whole together 
be made air- and dust- j and boil for ^ hour, stirring and watch- 
tight at back. With small pictures thk ' ing that it does not boil over. Now 
is effected by pasting a sheet of paper , mix in sifted whiting and knead the 
over the whole back, but with large mass to a dough. T^ should be kept 
pdetures the paper is only pasted over ■ damp, but if it hardens it can be made 
the joints wtween backboard and ! plastic by steaming it. 
frame and the joints or cracks in the | In making composition ornaments 
backboard itself. When arranging to in any numbers moulds are used, 
cover the whole of the back of a pic- generally of box-wood, though metal 
tore of a square foot in size or larger, may be used. These are brushed ovw 
the paper must s^tch tight and not with oil before the oomporitioli is 
bem ereasea or wrmkles when finished, pressed in, the presdx^ kemg done » 
This is easily done applying water a screw press, a wet board behig put 
to the paper Wore it is pasted or over the composition in the mould so 
g^i||bd ’fhi, wWh causes it to shrink on ' that the ornament can be witbdrewn 
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Btuck to the board. The ornament baker makes his dough. The proper 
itt not allowed to harden in the mould ; amount of glue is s^ped in water, 
itissimply pressed in, then withdrawn, which is heated to dissolve the glue; 
and removfJd from the board by a large while the oil and rosin are melted *n a 
thin knife. It is then put aside to i separate vessel, and then poured into 
harden, A good pressure should be I the vessel containing the melted glue, 
employed, on the composition in the | The whiting is pounded, and placed 
mould, tliat a solid well defined object ; in a tub or pan— lieing previously 
may result. ' warmed if the weather be damp and 

Should it be required to copy an cold— and the hot melted glue, oil, 
ornament on a frame, with a view to and rosin are poured upon the w^tmg, 
producing one like it for repair, the and then well mixed up with it, and 
following plan may be adopted. First kneaded, rolled, and beaten until it 
give a coat of wax or vaseline to the becomes a smooth, tough, elastic kind 
carving or ornament to be copied, then of dough or putty. It may then either 
after making some kind of surround be us^ at once, or may be laid ^de 
to it (with composition or putty, for for future use ; but, whenever it is 
instance) pour liquid plaster-of-Paris used, it must be warmed, either before 
over the ornament and let it set. a fire or by admitting steam to act 
When set (in about 20 minutes) it can upon it, bemuse, when cold, it is too 
Ix! lifted off, the wax preventing it hard and stiff for use. 
a<lhering, and a mould is thus formed The manner of using this composition 

into which composition can be pressed, is to press it into moulds ; the prepara* 
':'he mould should first be rubbed over tion of which is the most important 
with wax or vaseline and the pressing part of the business ; it is generally 
must be done gently with so fragile a | done by men who are not engaged in 
moidd. If the carving or oniament j making the ornaments themselves, 
to l»e copiefl is slightly undei^cut, then The moulds are usually made of b©x- 
iustead of plaster-of-Paris some pic- vvotnl, which, by its smoothness of 
ture-frjvme composition can be used, grain, jHjrmits very fine figures to be 
this Ijeing pressed into all the parte cut in it, and is very durable. The 
and then removed Injfwre it is quite mould carver has to proceed with his 
hard, while it has some flexibility, work in an opposite w^ay to the ordi- 
In this case the copy must be made nary carver ; for he must make depres- 
by pouring liquid plaster or cement sions or hollows instead of raised pro- 
into the composition mould, then, jections, and projections instead of 
wlvn it has set, soften the coraposi- hollows. The mould carver makes 
tion with steam heat and pull it off. his mould look, in every part, directly 
Wax or vaseline must be us^ lietween the reverse of what he wishes the 
the mould and the ornament, in every ornament to appear, 
case. Mahir^ the M(Adds. — ^The block of 

(A) Mixing. — The principal ingre- | wood being planed and smoothed, the 
dients are glue, water, linsced-oil, carver draws on its sur&ce a rep-esen* 
rosin, and whiting, which are com- tation of the object which he wishes 
bined in such proportions as to make to carve, and then proceeds to work 
a mixture soft enough for working, out the minute details. The tools 
while, at the same time, it should be used in this carving are exceedingly 
BO tough as not to crack, and should fine and sharp, some of them not ex- 
harden in a few hours if the ornament seeding ^ in. in width. These are, 
be thin, or in a day or two if it be as in common carving, mostly gouges, 
more massive. The state in which it with various degrees of curvature, 
is used by the ornament maker is that The sharpening of them is a matter of 
of a stiff dough ; and the making of it great nicety, and in some cases re* 
resembles the process hy which the quires files made of very fine wire. 
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The block of boxwood ia moistened ] 
with oil during the process of cutting, I 
in order to hicilitate the progress of 
the tool. The cuts are, in the first I 
instance, made perpendicularly from 
the surface of the wood, and afterwards . 
varied into the necessary directions to , 
produce the pattern. In order to I 
know how to vary the depth of different ; 
parts of the mould, the carver must 
either be guided by the accuracy of 
his eye and the correctness of his 
taste, or he must have another mould 
of the same pattern Iwhire him. | 

Sometimes moulds are made by cast- | 
ing, the material being brass, copper, ■ 
pewter, lead, or sulj)hur. A model, | 
representing the object wliich it is 1 
desired to produce, is made of compo- . 
sition or plaster, and is placed on a flat j 
stone, and surrounded by a raised ! 
border or edging, so that it lies in a i 
cell or trough. The model is then i 
oUed, and the melted metal or sulphur 
is poured on it, so as to entirely cover 
it. When cold, the raised border is 
broken away, the mould is taken up, 
and the model is removed from within 
it. It is then embedded in a wooden i 
case to preserve it from injury, and to ; 
fit it for the better reception of the i 
composition. Sometimes brass moulds ' 
are made in this way, and afterwards ’ 
chased ; that is, the minuter details 
of omamentarecut, orratherscratched, ' 
hy very fine tools. Wben the mould, 
whether of woe<L metal, or sulphur, 
is to be employe^to cast ornaments, 
it is brushed.over with oil, to prevent , 
the adhesion of the composition. A i 
piece of composition, lai^ enough for 
the intended purpose, is then taken 
up in a warm soft state, and pressed 
into the mould by the ^nd. A wet 
board is laid upon the surface of the ; 
composition, and the whole is put into j 
a powerful screw-press, by winch the ’ 
composition is prMsed into every part | 
of the mould, however deep and minute 
it may be. The same pressure makes 
4he upper surface of the composition 
^at^eps to the wetted board, so that, 
when it is taken out of the press, the 
moifid may be nulled off the ornament, 


leaving the latter adhering to the board. 
When the cast has berame a little 
hardened, it is cut, or rather sliced off, 
with a broad knife, to the required 
thickness. 

Fixing Composition Ornaments . — 
The composition ornament, when 
made, is exceedingly pliant and supple, 
and may be bent into almost any form 
without breaking or injuring it ; it is 
this property wliich makes these orna- 
ments so convenient ; as they may be 
applied to round, flat, or hollow parts 
with almost equal ease. They are 
fixed on eitlier with glue, or, if quite 
soft and wann, with hot water, which, 
by softening the glue contained in the 
composition, produces a sufficiently 
strong cement ; and, in a short time, 
they become firm and hard enough to 
be handled without injury. In m(^em 
work intended to imitate the antique, 
the manner of lajdng on the various 
pieces of ornament requires much care 
in the workman. If an antique carv- 
ing, or a drawing from it, is given to 
the ornament maker to imitate, he 
must have moulds carved of aU the 
various parts, so that, when united on 
the frame, the assemblage of composi- 
tion casts may represent a facsinme of 
the original. If he wishes to produce 
work which shall (lossesH a general re- 
semblance to old [Mttems, but vrithout 
tying himself down to any individual 
pattern, he has to depend on his taste 
and judgment, both in the cutting of 
moulds and in the disposition of the 
various pieces of ornament. This com- 
position, being a compact substance, is 
heavy. In this point carved ornaments 
have a great superiority over composi’ 
tion ; indeed, the heaviness of the 
latter was one reason which led to the 
adoption of papier-m&ch4 onuuueDts. 
When papier-mftchd ornaments are 
used, they are cast in moulds, resem- 
bling those just described. Toe 
is in the state of a pulp ; but Uiero is 
this difference between the two 
I of ornaments. The pulp is piesien 
between two moulds, so tbit the 
ness of the ornaments is seldom 
than about * in. at any part \ tbfis we 
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ornament is of less weight, and there i 
is a saving of material. 

Staining Oak Moulding. — 
{Al»o see the general subject of 
Staining.) 

Brewn . — Mix dry brown uml»er 
with liquid ammonia until like thin 
paint, then dilute witli rain water to 
the desired tint. Vandyke brown will 
make a darker brown, and, with either, 
a weak solution of bichromate of potash 
may take the place of aiiinionia. Apply 
freely with a brush, rubbing well in, 
then w'ipe off the surplus w’ith a cloth. 
The potash solution by itself has a j 
darkening effect on oak. 

Antique . — Fuming with ammonia 
(see Staining) is as good a plan as 
any, but failing this, make a red oil 
by steeping 2 oz. of alkanet root in J 
pint of raw linseed-oil and wipe over 
the wood with this. Next rub in a 
aolutiou of bichromate of jK'tash, ^ oz. 
in ^ pint of water, finishing off in the 
direction of the grain. It w'ill l»e 
necessary to repeat the operation one 
or more times for a dark shade. 

Green . — Any aniline colour that 
will dissolve in vinegar will do for 
this ; or the following mixture will 
serfe : ^ lb. verdigris, J oz. sap green, 

} oz. indigo ; grind to a fine paste 
with vinegar. Add about three pints 
of good malt vinegar, and use as a 
stain. If desired, the sap green may 
l)e omitted, the resulting colour then 
being more blue in tint. The verdi- 
gris and ind^o are then dissolved in 
vinegar whicri has been brought to the 
boil. The stain can be applied hot, 
and as often as the depth of colour 
required makes necessary. 

Bronze Green . — Obtain dry bronze 
green from a colourman’s, and mix in 
hot vinegar. Apply as many coats as 
appear ^uisite. 

Ageing Gilt Frames. ~ To 
make new gilt work appear old, take 
a small quantity of aniline brown 
(soluble in water) and add it to the 
parchment size solution which is 
applied to the frame after gilding. 

Cleaning and Renovating 
Gut Frai;ne8.-~(a) Fly-marks can be 
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cJejinetl off with soap and water used 
sparingly on end of finger covered by 
piece of rag. When all cleared ofi‘, 
rinse with cold water, and dry with 
chamois leather ; next buy 1 lb.(l(i.)of 
common size, and 2 penny paint pans. 
Boil a little of the size in one of the pans 
with as much water as will just cover 
it. When boiled, strain through 
muslin into clean pan, and apply 
thinly to frames with camel-hairbrush 
(called technically a “dabl)er,’' and 
costing 6(i. to lif. each). Take care 
you dt) not give the frames too much 
water and “elbow grease.” On no 
account use gold size, as it is used 
only in regilding, and if put on over 
the gold would make it dull and sticky. 

(h) Dissolve a very small quantity 
of salts of tartar in a wine lx)ttle of 
water, and with a piece of cottonwool 
soaked in the liquid dab the frames 
very gently (no rubbing on any ac- 
count, or you will take off the gilt), 
then stand up the frames so that water 
will drain away from them conveni- 
ently, and syringe them with clean 
water. Care must be taken that the 
solution is not too strong. 

(c) If new gold frames are varnished 
with the best copal varnish, it improves 
their appearance considerably, and fly- 
marks can then be washed off carefully 
with a sponge. The frames also lart 
many times longer. It also improves 
old frames to varnish them with it. 

(d) Qilt frames^poay be cleaned by 
simply washing them with a small 
sponge, moistened with hot spirits of 
wine or oil of turpentine, the STOnge 
only to be sufficiently wet to take off 
the dirt and fly-marks. They should 
not afterwards be wiped, but left to 
dry of themselves. 

(c) Old ale is a good thing to waah 
any gilding with, as it acts at once 
upon the fly-dirt. Apply it with a 
soft rag ; but for the ins and outs of 
carved work, a brush is necessary; 
wipe it nearly dry, and do not apply 
any water. Thus will you leave a thm 
coat of the glutinous isinglass of the 
finings on the face of the work, which 
will prevent the following flies’ fBSoes 
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from fafitening to the frame, as they 
otherwise would do. 

(/) Dingy or rusty gilt picture- 
frames may be improved by simply 
washing them with a small sponge 
moistened with spirits of wine or oil 
of turpentine, the sponge only to be 
sufl&ciently wet to take off the dirt and 
fly -marks. They should not Is? wipcKl 
afterward, but left to dry of them- 
selves. 


'•acjecs*- 


PiPE Bending. 

Copper Pipe. — («) Copper pipes, 
unless quite small, should l>e filled 
or loadetl liefore bending in order to 
prevent any kinks {)r dents during tlie 
operation. If the pipe is lacquered, it 
should be cleaned ott‘ before heating 
and re-laccjuered afterwards. To load 
the pipe, first tie some brown piper 
round one end and imbetl this end in 
sand. Melt sufficient lead in a ladle, 
and p)ur into the tube until full. If 
a liench i.s available, cut a hole in this 
a little larger tlian the tube then cham- 
fer and round off' the edges of the hole. 
Remove the paper from the tube, put 
the tulie tlirough the hole and pull 
the tulje over the rounded edge of the 
hole to the extent retjuired. Unless 
a very short or slight bend is aimed 
at it will be found necessary to keep 
working the tulie through tlie hole, 
little by little, and liending ejich time. 
If the throat of the bend is dented, 
w'orkthis out with Ijall-faceil hammer, 
before the lead is run out. ^Vhen the 
bend is complete, heat the tube, and 
run the lead out. If a number of 
bends liave to be made to one curve, 
a template should be cut to work to. 

(6) The usual method of bending 
copper pijje through a hole m a bench 
sometimes results in dents being made 
in the throat of the bend, and the 



following contrivance will obviate thas. 
Take a piece of hard wood, about 20 
■ in. by 3 in, by 2 in. thick, and ieoure 
I it to the bench, as shown in plaa ^ 
[ Pig. 148. Then make a diiC 
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wood of game thickness (2 in.) and 
secure it to the bench, so that it will 
revolve, but otherwise be firm. If 
the operator has any particular sizes 
of bends to make he can vary the size 
of the disc to suit. This disc, and 
the pipe l)etween it and the straight 
piece of wood, are show’ii in the illus- 
tration. 

(c) Copper pipe up to ^ in. can 
usuadly be l)cnt, unloaded, hut for 1 
in. up to in. the pi|)e should l)e 
heated prior to liendiug. When load- 
ing with lead it is l>est to heat the 
pi|)e a little before] touring the lead in, 
and when the leiul Is in, let it c(K>1 of 
itself, and do not put it in water. The 
niolting out of the lea<l can l>c <loue 
witii a ition -lam]), if tlesired. 

(d) .\fter ]tlugging up the end of 
the pi])e it can l)e tilled with lueltetl 
lesin, or, if tliis is not available, sjtnd 
can 1)6 used, rainme<l in. If molten 
lead is not used, the pi})e befitre filling 
should Ite Hoftene<l Ity heating, as it 
will then Iwnd l)eiter. 

(f) Sand w ill do for tilling for slight 
curves, melted pitch for 8l»ar])er curves. 
This would be for pijMJs of iiKHlcrate 
size. liCad should lie used for loading 
lar^ pipes. 

(/) When a copper or brass ])ipe is 
loaded with rosin for l)euding, it may 



1)6 found that after bending a certain 
distance the pipe seems to l)ecoine 
much stifier. The apjNirent stiffening 
is often due to the hs^ening or com- 
])reB8mg of the material within, aud if 
the pipe is warmed enough to softeu 


or release the rosin, it can then be 
bent with ease again. Copper pipes 
have been broken through a neglect of 
this precaution. 

Iron Pipe. — (a) First mark off 
where bend is to be made, and open a 
vice until the pipe will pass freely 
between jaws w’ithout gripping. Then 
heat pipe carefully l)etween marks a 
* nice bright red ; phuie heated part 
between jaw'S of vice, and taking Wd 
of pij)e each end, ])ull tow'ards you ; 
the vice keeps the pipe from bulging ; 

I if long pieces, a little help _ 
may 1)C needed ; nice 
sweeping l)end.s should 
always made wliei’e pos- 
' sihle. Iron pipe can, with 
care, l»e easily bent togentle 
curves, if the heat is main- 
iainetl as even as i)os8ible 
—say, a bright red —and 
the pi]>e bent a little at a 
time. Iron j)ii)e is never 
loa<U*d or filled for ))ending. 

ill) A very useful tool for 
l)ending iron i)ii>e u]) to 
2 in. is that illustmted 
at Fig. 149. This could 
i*eadily be made of wood 
I for coj)j)er and brass tube 
] (or small iron tube) which 
j are bent comparatively 
! cold. It requires to be of 
! metal for pij)e that is made 
; red-hot for bending. 

1 There are various 4orms 
of pi])e-beuding ap})liance8 
! on t!»e market, but the 
! preceiling are simple and 
I effective. 

i Lead Pipe. --It is cus- 
i toiujiry to bend this with- 
i out heading, the plumber 
j i-elyingoiidi^ts and special 
tools to work out any in- 
1 e(juality that may be Fro. iso. 
j createil. Of late years 
i the bonding device, klg. 150, has been 
! lui^ely employed. It is simply a stiff 
i wii*e wound 8i>iFally — much like a 
' spiral spring — and, needless to say, a 
j sc])arate one of these tools is requn^ 
fur each different siae of pipe. For any 
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size pipe below 1 in. it is scarcely 
necessary, but from 1 in. to 4 in. 
excellent bends can be made, even of 
S form. In using these, a plug (sup- 
plied with the tool) is first passed 
through the pipe to clear any irregulari- 
ties ; then, ^ter putting a little oil on 
the spring, it is slipped into the pipe 
and the bend at once formed. To 
remove the tool after the bend is made 
first bend back a trifle on each bend^ 
then, holding on end of the bender, 
twist it to the right which will cause 
it to decrease in djameter, and if, while 
doing this, a gentle pull is given, the 
tool will come away. 

Bendir^ Split Sted Tubing . — Split 
steel tubing, if not larger than 1 in. , 
can be bent without heating, if it is 
not of very thick substance. Loading 
with sand, and bending as descril>ed 
with copper tube, will answer, or a 
mixture of pitch and sand (the pitch 
being melted and mixed with the sand) 
will be better. If molten lead is used 
for the filling, any curve can Ije formed, 
but the lei^ must only be just soft 
enough to pour or it will run through 
the split. The pitch or lea<l is melted 
out, after bending, as described with 
copper tube. 


Planchettk. 

The planchette, as ordinarily made, 
consists of a piece of thin boarxi (about 
in. thick when finished) cut hoart- 
sliaped, to Fig. li)l, the size not being 



important, hut usually measuring alxml 
6 in. each way. At the broad part, on 
what is to be the underside, a pair of 
Bma.1 1 easy-running castors are secured, 
a cross slip of wood being used to 
thicken the board at this point for the 
better liolding of the castors. At the 
point end a hole is niatle to just take 
a piece of lea<l pencil and hold it firmly. 
Fig. 152 gives these details, in use the 

Fig. 162. 

planchette is placed on a sheet of white 
paper spread on some level surface, 
while the fingers of the operator or 
operators are placed lightly on the top 
of the instrument, and answers are 
given to questions asked. The results, 
however, are not always satisfactory. 
In some cases the writing is tolerably 
clear — whether by accident or design 
is for the user to consider — but often 
enough an illegible scrawl is t^ oidy 
outcome. Imagination then of^n steps 
in, and the pencil marks ore obnstmed 
into words to fit the question at ieiiie. 
In ord^ to remove doubt as to the 
words or letters priHlucad, a spedal^y * 
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prepared board ma^ be used, and those 
interested in the instrument will do 
well to adopt this. In this case a 
fixed pointer can be substituted for 
the pencil in the planchette. Such a 
pointer can be a curved piece of wood 
or of some shape that will admit of its 
projecting end being easily seen. Fig. 
153 shows how a boaid may be prepared, 
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the illustration being given loshow how 
letters and figures should be put at 
random. Failing this there must l)e 
some suspicion or doubt at the 1 * 68(21 ts 
obtained. A piece of cardboard will 
do for this, size about 20 in. by 16 in. 
which, with margin, allows of 2 in. 
spaces being given to the letters and 
figures. Some of the spaces should l)e 
left blank as shown. If desired, the 
spaces may be reduced in size and 
increased in number, in which case 
short words, or signs having special 
meanings, may fee introduced as well as 
the letters and numerals. This card 
may be secured by its corners to a large 
drawing-board, and when planchette 
is plac^ on the sui-face, one or two 
inquirers should rest their fingers on 
the instrument, wliich will d<xlge about 
over the squares and indicate certain 
letters, woi^s and numbers. If several 
persons wish to take part in the game 
(for it should not be considered any- 
thing more serious than this), an in- 
strument may be made with several 
handles. Have a spoke wheel-head 
made as Fig. 164, with as many handles 
as desired, and through the centre of 
thu put a stem to rest on the board 
(Fig. 158). fVom the side of the stem 


let a pointer project, and this, when 
the handles are held tightly, will begin 
to move and select letters or words to 
make a reply to the question asked. 
Itis uuderst<^ thatin using planchette 
a question is formulated for the in- 
strument to answer. If several are 
using it the onequestion must be agreed 
to by all, or it is supposed that the 



‘ ‘ influence will not actagreeably . By 
some it is asserted any experimenter 
“out of sympathy” ^li^ perhaps) 
with theiustrument or theother experi- 
menters, causes planchette to give con- 
fused replies. This makes an excellent 
excuse for the meaningless jumble 
that so commonly results in un- 
professioual hands. In the hands of 
an experienced manipulator planchette 
can do amazing tilings, but though 
there is less cause for amazement there 
is greater fun when the inexperienced 
call in its aid. 


—•CSC-- 
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Plasters and 
Plastering Work. 

(See also Whitewashing and 
Distempering.) 

The plaster used for covering the 
walls of buildings is a mortar composed 
of lime or cement and sand, mixe<l in 
various proportions, generally with a 
little hair or some such material to 
give it elasticity. It is laid on by 
hand witii a trowel in several thick- 
nesses of about J to J in. each, and 
either on the bare masonry wall or on 
a special screen of lathing made for it, 
to either of which it adheres by enter- 
ing into and keying itself in the joints 
and openings, and by its adhesive 
quality. With some variations in the 
materials and mixing, it is used for 
exterior and interior work and for 
ceilings. For the purpose of assisting 
to keep the interior of the rooms of a 
house dry, it is advantageous to employ 
lathing, which being detached from 
the masonry of the walls, forms a 
lining, distinct in itself, and not liable 
to the effect of moisture which may be 
in the walls. It is of the utmost im- 
portance, in plasterers’ work, that the 
lime should be must thoroughly slaked, 
or the consequence will be blisters 
thrown out ufjon the work after it is 
ftnished. Many plasterers keep their 
stuffs a considerable period before they 
are wanted to be used in the building, 
by which the chance of blistering is 
much lessened. When a wall is to be 
plastered, it is called “ rendering ” ; 
in other cases the first operation, as in 
ceilings, partitions, etc., is lathing. 

Latl^ng is the nailing of latlis to 
tfke joists, quarters or battens. The 
lath is made in H or 4 foot lengtlis, 
and, according to its thickness, is called 
single (somethii^ less than ^ in. thick), 
lath and half, or double. The first is 
the thinnest and cheapest, the second 
is about pne-third thicker tlian the 
Single, lath, and the double lath is 
twice the t^ckness. When the plas- 
terer kths oipUngB, both lengths of 


laths should be used, by which, in 
nailing, he will have the opportunity 
of breaking the joints, which will not 
only help in improving the general 
key (or plastering insinuated behind 
the lath, which spreads there beyond 
the distance that the laths are apart), 
but wdll strengthen the ceiling gener- 
ally. Tlie thinnest laths may be used 
in partitions, because in a vertical posi- 
tion the strain of the plaster upon 
them is not so great ; but for ceilings 
the strongest laths should be em- 
ployed. In lathing, tlie ends of the 
laths should not be lapped upon each 
other where they terminate upon a 
quarter or liatteu, which is often done 
to save a row of nails and the trouble 
of cutting them, for such a practice 
leaves only ^ in. for the thickness of 
the plaster ; and if the laths are very 
crooked, which is frequently the case, 
sufficient space will not be left to 
straighten the plaster. 

Laying. —After latliing, the next 
operation is laying, commonly called 
plastering. It is the first coat on laths, 
when the plaster has two coats or set 
w'ork, and is not scratched with the 
scratcher, but the surface is roughed 
by sweeping it w'ith a broom. On 
brickwork it is also the first coat, and 
is called rendering. The mere laying 
or rendering is the most economical 
sort of plastering, and does for inferior 
rooms or cottages. What is called 
pricking up is the first coat of three- 
coat work ui)on laths. Tlie material 
used for it is Coarse Stuff, being only 
the prejMiration for a more perfect 
kind of w'ork. 

Coarse Stuff is made with chalk- 
lime prepared as for common mortar, 
but slaked with a quantity of water, 
afterwards eva^iorat^, mixed with an 
equal quantity of clean sharp sand, and 
cow hair at the rate of 1 lb. of hair to 
3 cub. ft. of stuff. After the coat is 
laid on, it is scored in diagonal direc- 
tions with a scratcher (the end of * 
lath), to ^ve it a key or tie for ths 
coat that is to follow it. 

Lath laid or plastered and U 
only two-coat work, aa me&tkMtsd 
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under laying, the Betting being the 
gau^ or mixture of putty and plaster, 
or, in common work, of Fine Stuff, 
with which, when very dry, a little 
sand is used. 

Fine Stuff is a mortar made of fine 
white lime exceedingly well slaked 
with water or rather formed into a 
paste in water to make the slaking 
complete ; for some purposes a small 
quantity of hair is mixed up with it. 
Fine stufi’ very carefully prejjared, 
and so com])letely macerated as to be 
held in solution in water, which is 
allowed to evaporate till it is of suffi- 
cient consistence for working, is called 
plasterers’ putty. 

Setting may l)e either a second coat 
upon laying or rendering, or a third 
coat u on “flcjating,” wliich will l>e i 
hereafter descrilied. The term ‘ ‘ finish- 
ing ” is applied to the thirtl coat >vhen 
of stucco, but “flctting” for paper. 
The setting IS spreiid witli the .smooth- 
ing trowel, which the workman uses 
with his right hand, while in liis left 
he uses a large flat-formed brush of 
hog’s bristles. As he lays on the putty 
or set. with the trowel, he draws the 
brush, full of water, backwards and 
forwards over its surface, thus pro- 
ducing a tolerably fair face for the 
work. 

Floating. — Work which consists of 
three coats is called floated ; it takes 
its name from an instrument called a 
float, which i^ an implement or rule 
moved in every direction on the plaster 
while it is soft, for giving a perfectly 
plane surface to the second coat of 
work. Floats are of three sorts : the 
hand-float, which is a short rule that 
a man by himself may use ; the quirk | 
float, which is used on or in angles ; 
and the Derby, which is of such a 
length as to require two men to use 
it. 

FUuiter^ float and set is the 
term for thi^ coats of plaster on laths. 
The first or pricking-up coat is of coarse 
stuff put on with a trowel to form a 
key l^hind the laths, and about | or 
\ in. thick on the laths : while it is 
still moist it is sciatohed or scored all 
3 


over with the end of a lath in parallel 
lines 3 or 4 in. apart, the scorings 
being made as deep as possible without 
exposing the laths ; the rougher the 
edges are the better, as the object is 
to produce a good key for the next 
coat. When the pricking-up coat is 
sufficiently dry not to yield to pressure 
in the slightest degree, the second coat 
or floating is put on. The flcjating is 
of fine stuff with a little hair mixed 
with it ; ledges or margins, 6 or 8 in. 
wide, and extending across the whole 
width of a ceiling or height of a wall, 
are made at the angles and at intervals 
of alx>ut 4 ft, apart throughout : these 
must l)e made perfectly in one plane 
with eiich other with the help of 
stmight-edges. These ledges are tech- 
uically adlotl “screeds.” They form 
gauges for the rest of the work, and 
when they are a little set the spaces 
I between them are filled up flush, for 
I w'hicli a Derby float or a long straight- 
' edge is used. The screeds on ceilings 
ought to 1)6 levelled, and those on the 
walls plumbed. When the floating is 
sufficiently set, it is swept with a birch 
j broom for the third coat or setting, 
j The third, or setting coat, should be 
of plasterers’ putty, if the ceiling or 
wall is to be whitened or coloured. 
If it is to be papered, the third coat 
should be of fine stuff, with a little 
hair in it.‘ If it is to l)e painted, the 
tliird coat should be of bastard stucco 
trowelled. 

Bastard stucco is of three coats, 
the first is rougliing in or rendering, 
the second is floating, as in trowelled 
stucco ; but the finishing coat contains 
a small quantity of hair behind the 
sand. This work is not hand-floated, 

I and the trowelling is done with less 
' labour than what is termed trowelled 
stucco. 

Trowelled stucco, which is the 
best sort of plasterii^ for the reception 
of paint, is formed on a floated coat of 
work, and such floating shoidd be as 
dry as possible before the stucco is 
applied. In the last process, the 
plasterer uses the hand float, which is 
made of apiece of half -inch deal, about 
2 0 
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9 in. long and 3 in. wide, planed 
smooth, with its lower etlges a little 
rounded off, and having a handle on 
the upper surface. The ground to be 
stucco^ being made as smooth as pos- 
sible, the stucco is spread upon it to 
the extent of 4 or 5 ft. sq., and moist- 
ening it continually with a brush as 
he proceeds, the workman trowels its 
surface with the float, alternately 
sprinkling and rubbing the face of the 
stucco, till the whole is reduced to a 
fine even surface. Thus, by small 
portions at a time, he proce^ till 
the whole is completed. The water 
Unapplied to it lias the effect of hardening 
the face of the stucco, which, when 
finished, becomes as smooth as glass. 

CeilingfS are set in two different 
ways ; that is the best wherein the 
setting coat is composed of plaster and 
putty, commonly called gauge. Com- 
mon ceilings are formed with plaster 
without hair, as in the finishing coat 
for walls set for paper. 

Pu^^ing is plaster laid on boards, 
fitted in between the joists of the floor 
to prevent the passage of sound be- 
tween two stories, and is executed with 
coarse stuff. In the country, for the 
exterior coating of dwellings and out- 
buildings, a species of plL^tering is 
used calleri ‘ ‘ roughcast. " It is cheaper 
than stucco and therefore suibvblc to 
such purposes. In the process of 
executing it, the wall is first pricked 
up with a coat of lime and hair, on 
which, when, tolerably well set, a 
second coat is laid of the same mate- 
rials as the first, both as smooth as 
possible. As fast as the workman 
finishes this surface, another follows 
him with a pailful of the roughcast, 
with which he bespatters the new 
plastering, so that the whole dries to- 
gether. The roughcast is a composi- 
tion of small gravel, finely washed, to 
free it from all earthy particles, and 
mixed with pure lime and water in a 
state of semi-fluidity. It is thrown 
froja pail upon the wall, with a 
wodden float, al^t 5 or 6 in. long, 
and M mam wide, formed of ^ in. 
de^ ahd diud with a round deal 


handle. With this tool the plasterer 
thn>wH on the roughcast with his right 
hand, wliile in Im left he holds a 
common whitewashers’ brush dipped 
in the roughcast, with which he 
brushes and colours the mortar and 
the roughcast already spread, to give 
them, wlien finished, a uniform colour 
and appearance. 

Miscellaneous Memoranda. 

2 hods plaster, etc. (about) = 1 
busliel. 

2 bushels of grey lime = 1 bag. 

3 bushels of blue lias = 1 bag. 

3 bushels of sand = 1 barrel or 
basket. 

21 bushels of sand or lime = 1 yard. 

3 bushels of cement = 1 sack. 

4 bushels of Portland = 1 cask. 

6 bushels of Roman =■ 1 cask. 

I full bushel of Parian cement = 
1 hod. 

36 bushels sand = 1 load. 

14 lb. plaster = 1 bag. 

7 hags plaster = 1 bushel. 

1 J bushel plaster = 1 cwt. 

1 sack plaster = 2 cwt. 

3| cwt. Portland cement = 1 cask. 

1 firkin plaster = J cwt. 

1 firkin of double size = 48 lb. 

2 dozen whiting = 1 cwt. 

I 30 bundles of laths = 1 load. 

I 1 bundle of latlis contains (nomin- 
ally) 500 ft. 

Single fir laths are less than ^ in, 
thick. 

Double fir laths are abqut § in. thick. 

1 bundle of laths and 600 nails will 
cover about 5 superficial yards. 

12 lb. whiting, lb. blue-black, If 
gal. of size are required for 100 yd. 
(superficial) “ once done ; 21 Ib. of 
whiting, f lb. blue-black, 2| gal. of 
raze, if “ twice ” done. 

1 cub. yd. of chalk lime, 2 yd. of 
road drift or sand, and thrM bushels 
of hair will cover 76 yd. of render and 
set on brick, and 70 yd. on lath, or 
66 yd. plaster or render two ooata, 
and set on brick, and 60 yd. on 
Floated work will require about 
same as two coats, aoa set. 

Coarse Common lime mortar 

with a small quantity of hak i'Mt ^ 
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volumes, lime paste, 1 part ; sand, 2 
to 2^ parts j hair ^ part. 


Thickness of Compo. 

i in. 

i in. 

1 1 In. 

1 bushel of cement 1 
will cover 

1 bushel of cement 

yd. 

yd. 

yd. 


U 

H 

and 1 of sand 

will cover 

1 bushel of cement 


3 


and 2 of sand 

will cover 

1 bushel of cement 

6|. 


H 1 

and 3 of sand 

will cover 

9 

6 



|-in. is tlie usual thi^ikness. 

Fine — l^ime, slaked to a paste, 

with a moderate (|uantity of water, 
afterwards diluted to the consistence 
of cream, and then allowed to harden 
by evaporation to the required con- 
sistence for working. 

Gaitt/cd Stvff is compfised of from 
3 to 4 parts of fine slutV and 1 part 
plaster of Paris, in projrortions regu- 
lated by the rapidity required in 
hardening. For cornices, etc,, the 
proportions are equal parts of each 
(fine stuff and plaster). (Spons’ 

‘ Builders’ Price Book.’) 

Amount of materiuf^ required for 
100 sq. yd, ^plastering. 

One-ooat : — 

Lime .... 1 cub. yd. 

Sand .... 2 „ 

Hair ... . 161b. 

Tioo-coat (coat and set fvith fine 
^uff ) : — 

Lime .... 2 cub. yd. 

. Sand .... 2 „ 

Hidr . . . . 23 lb. 

Thrcc'coat (coa«, float and tet with j 
fine stuff) : — 

« Lime . . 2i to 2^ cub. yd. . 

Sand . . 2i „ 2 } „ 

Hair . . 281b. 


The above would be either rendered 
on walls or plastered on laths. 

Lathing : — 

Laths .... 22 bundles 
Nails, joists 12 in. apart 13 lb. 

» 16 » 10 .. 


2 0 2 
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Platinum Deposits on 
Glass. 

On Glass. — ^The foHowing method 
of depositing brilliant films of platinum 
on glass was devised by Prof. Bottger. 
In order to succeed in coating porcelain 
or glass with a perfectly faultless film 
of platinum, of the brilliance of silver, 
it is indispensably requisite to make 
use of perfectly dry platinum chloride, 
which must be as free from acid as 
possible. To that end pour some oil 
of rosemaiy over the perfectly dry 
platinum chloride in a small porcelain 
mortar and knead it up with the 
pestle, renewing the oil alx)ut three 
times, and continue this operation 
until at length there is produced from 
the brownish-red chloride a soft 
plaster-like mass, the colour of which 
is as black as pitch, and wherein no 
particles of undecomposed platinum 
chloride are discoverable. The oil of 
rosemary assumes hereby a more or 
less yellow colour in consequence of 
its partially taking up chlorine from 
the platinum cldoride. When at 
length we have arrived at converting 
the whole of the platinum chloride 
into the black plaster-looking mass 
spoken of, rub it well up with the 
pestle, after pouring the oil of rose- 
mary off, with about five times its 
weight of oil of lavender, and continue 
to do so until it-has become a perfectly 
homogeneous thin fluid. It must then 
be left to stand for ^ hour or so, for it 
is not until after that interval that it 
can be used with advantage for plati- 
ninng. For the production of the 
brilliant platinum film, all that is now 
required is to apply the mass as uni- 
fonnly as may be, and in the thinnest 
p^ible coat, to the objects of porce- 
lain, eerthenware, or glass by means of 
a soft delicate brush. The thinner the 
«oat of Uiaabove described preparation 
the iptore brflliant the film of platinum 
' nibaequeatly proves. When the arti- 
^des ' bate bMp gone over as thinly as 
poidbli^^, the . fluid conform^ly 


with these instructions, all that is 
required further is to subject them for 
a few minutes to a very low scarcely 
perceptible red heat, eitW in a muffle 
or in the flame of a Bunsen’s gas 
blow-pipe used with caution. The 
articles receive from this baking (sup- 
posing always that the temperature 
described has not been exceeded), 
without requiring any subsequent 
treatment, an incomparably beautiful 
lustre, as brilliant as silver. If, by 
any oversight, the coating of platinum 
upon the articles has tum^ out faulty, 
or in the case of breakages occurring 
during the baking, every trace of the 
metal may be recovered with facility, 
from the objects that have suffered, by 
means of the following very simple 
galvanic process, without being obliged 
to have recourse to the use of aqua 
regia. Nothing more is required than 
to pour common hydrochloric acid over 
them, and then touch them with a zinc 
I rod. On doing this, as quick as light- 
I ning, in consequence of the hydrin 
1 evolved both at the upper and lower 
I surface of the film of platinum which 
acts as the negative pole, we see the 
shining metallic coating peel off in the 
form of infinitely thin leaves from the 
base of porcelain or glass, and, notwith- 
standing the specific gravity of the 
metal, ascend partially and float on the 
surface of the acid. On separating the 
hydrochloric acid by the use of a fflter, 
the whole of the platinum which 
would be otherwise lost, is recovered, 
so that no complaint arises as to the 
waste of any of the metal in question. 
Prepare at once only as mu(m of the 
platinising fluid as is required for the 
d^’s use, inasmuch as it loses in 
efficiency keeping. That which 
forms the active principle in the fluid, 
which results from treating platinum 
chloride with oil of lavender, as above 
described, is an organic platinum salt, 
which in point of fact, one can obti^ 
after some time, in the form of smau 
elongated octahedral crystals, of npale 
yellowish colour, by washing out Oia*- 
fully with alcohol a tolerable <piaiitity 
of the fluid. The crystals hare, the 
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property of taking fire with a brilliant 
iSame on being brought near a lighted 
candle, leaving a residue of compact 
platinum of dazzling whiteness. 


Polishing and Poushbs. 

(See also Blackino Leather Polishes, 
Burnishing, Ebonisino, Gilding, 
Lacquering, Polishing - Wheels, 
Stains and Staining, Varnishing, 

ETC.) 


French Polishing.— (1) As in 

varnishing, a warm, dry atmosphere is 
essential, and all draughts of cold air 
from door or window must be avoided. 

Pour a little linseed-oil into a cup 
and some polish into another ; take a 
piece of woollen rag a few inches square, 
ami having rolled it up into a ball satu- 
i-ate it with polish, and cover with a 
piece of linen or muslin drawn tightly 
over it. In this way the rubbers or 
pads are prepared, and they should, 
when taken by the fingers of the right 
hand, l>e held in such a manner as to 
draw the linen covering tight, and 
present a smooth, slightly convex sur- 
face to work with ; apply one drop of 
oil and one drop of polish to the sur- 
face of the pad, and it is ready for use. 
Care must be taken that the material 
of which the rubbers are made is well 
washed and free from starch or soap. 

The work having been thoroughly 
smoothed with fine glasspaper and the 
dust wiped away with a clean cloth, 
the polishing is commenced with free, 
continuous and uniform circular 
strokes, applied with very slight pres- 
sure, and gradually traversing the 
whole surface, observing not to do 
more than a square foot at a time ; 
the same process is repeatedly con- 
tinued, varying the position of the 
strokes us much as possible, but keep- 
ing them about the same size, and 
taking care that every portion of the 
surface receives an equal but not ex- 
cessive quantity of polish, which is 
regulated partly by the degree of pres- 
sure on the rubber, and partly by 
squeezing it between the fingers. 

The process of polishing is continued 
until the grain of the wc^ appears to 
be thoroughly filled up, and ^e sur- 
face exhibits a uniform appearanoa, 
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well covered with a thin coat of polish. 
It is then allowed to stand for an hour 
or two to become thoroughly hard, 
when it is rubbed with very fine glass* 
paper, to smooth down all the irregu* 
laxities of the grain of the wood, and 
also of the poUsh. The polishing is 
then repeat^, and, if it should be 
found necesstuy, it is again smoothed, 
and the polishing is persevered in until 
the surface appears quite smooth, and 
uniformly covered with a thin and 
tolerably bright coat of polish, but 
which nevertheless, show cloudy 
marks from the rubber, owing to the 
presence of the oil, which is finally 
removed with a few drops of spirits of 
wine applied on a clean rubber and 
covered with a clean soft linen rag, 
with which the work is rubbed with 


I filling*in are several, the following be- 
I ing a few of them : Plaster of Paris 
I is the most common ingredient, and is 
I thus used. Roll up a piece of rag into 
' a rubber, saturate it with water, dip 
' it into the plaster, taking up a goodly 
I supply, and rub it well into the pores, 

I bit by bit, until you have as it were 
I plastered or whitewashed the article 
I of furniture all over, taking care, how- 
; ever, to wipe off the supei^uous plas- 
ter with another piece of dry rag, 

I before it sets ; otherwise there wUl 
be difficulty in getting an even surface 
without much' papering. When this 
is done let it stand till thorouglily dry. 

Another method is to beat up some 
plaster in water sufficiently thin to 
prevent setting too soon, and go over 
the wood with this as before. Some 


very light strokes, applied first with a beat up plaster in linseed-oil, and use 
circular motion, and when the surface that alone ; while others add a little 
appears nearly dry, straight strokes ; polish stirred into the above, to cause 
are taken lengthways of the grain of ’ it to set a little quicker. Another 
the wood, and traversed entirely off . compound is Russian fat, plaster of 
the ends of the work ; this is continued | Paris, and some pigment to suit the 
until the rubber and work are both I wood it is intendra for ; these are 


quite dry, when the polishing will be 
con^leted. The polish, however, will 
be partly absorbed by the wood in the 
course (rf a day or two ; and therefore 
it is desirable to repeat the process 
after a lapse of a few rlays, first slightly 
rubbing down the former coat with very 
fine or nearly wcnm-out glasspaper. I 
(2) The operation of French poUsh- 
tng consists in nothing more than the 
di^ribution of a solution of lac in 
spirits of wine — ^by means of a rubber 
o^e of cotton wool and calico rag — 
over the suziace of wood, using pres- 
sure, until the pores are entirely filled, 
and the stxata of deposited resin 
adhering form a smooth, hard, and 
brilliant glasse. The first operation in 
polishing is called “ filling-in "—that 
18 , some substance, other than polish, 
is rubbed into the pores of the wood 
to economise time and materials ; in 
. fact, this is the foundation on which 
tile -superstructure is built; conse- 
quent^ydt is of no small importance, 
as ‘ bAg^iings generally make 
j^good eii|{liii((p. *^10 gwieraL modes of 


! heated together and laid on hot, 
wiping off the superfluous mass with 
' rag. The only advantage in the two 
! last being, that polishing can be com- 
I menced upon them directly, whereas 
the others have to dry first. Some 
even utilise mutton-suet in its solid 
form, to mb into the pores, others 
melt size, and stir in plaster, using 
this hot, which is as goo^as any ; for, 

> when dry, it does not absorb so much 
I oil as the plaster and water methods. 

A system that was practised for some 
years consists in dissolving alum in 
I cold water, until the water will take 
I up no more ; in other words, a satu- 
j rated cold solution ; powder some 
^ whiting, and poui it into the alum 
! solution ; decomposition with effbr- 
! vescence takes place, the sulplu^ 

I acid quitting the alumina, and wai i i^ 
i tlie lime by its superior affinity, diiv- 
I ing off the carbonic acid, wlukm Mt 
frw, thus producing sulpnats of 
with a little alumina potM^ « 
ammonia, instead of oarbowUe d liitte 
and sulp^te of alumina* 
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This is cheap, easilj^ made, and is a | 
powerful atitringent ; containing more 
acid than plaster, which is also sulphate | 
of lime with the greater pairt of its acid | 
driven oif by heat. j 

The next operation consists in oiling 
the wood wth linseed-oil ; but pre- 
vious to this, it 8h<iuld be well papered 
with glasspaper No. 1, or coarser if 
requir^ ; then take a piece of cotton 
wool, saturate it with the oil, and go 
carefully over every part that shows 
white from the filling-in, taking care 
to “ kill ” that filling-in, as it is called, 
or totally obliterate it. Tliis done, 
wipe all the superfluous oil off, thor- 
oughly ; bearing in miiul, the less there , 
is of this in your foundation, the more 
solid will be youi' work. I 

Now roll uj) a piece of cotton wool i 
int(» a comi)act and suitable rubber, { 
pour inU> it as much jxflish as it will 
hold ; cover it over with a piece of 
open calico rag, and pass this over 
every part in a horizontal direction, 
floating the surface with {xdish, wliich 
must then be set aside to sink and 
harden. There should be no attempt | 
at poli.shing in this operation, the firat i 
consideration being to obtain a good 1 
concrete to build upon. j 

When properly dry, the fibre, wliich { 
lias risen from the floating coat of i 
polish, must be thorouglily papered 
down with glasspaper No. 1 and if ! 
upon a flat surface, a cork rubber will j 
be necessarj ; for no work, however 
highly-laboured out, will acquire an 
even and proper surface unless it is 
well grounded. A practical man knows 
the importance of this ; how it saves 
bjfn time and labour ; therefore he is I 
very careful not to be^ polishing Iw- i 
fore his foundation is perfectly satis- 
foctory. This being so, the process of 
polishing is commenced. The rubber 
used for floating the work will answer 
for this purpose, provided it has been 
kept moist by excluding air from it. 

The rubber being charged with polish 
much less copiously than in floating, a 
• {Mece of calico rag is placed over it, and 
so twisted up, that the excess of rag 
and rubber is confined in the palm of 


the hand ; and with this arrangement 
the polish is conveyed to the wood. 
The polisher now proceeds to body-in 
his work, using, occasionally, pumice 
powder sprinkled over the sur&ce, 
wliich not only keeps that surface 
smooth, but materially assists in filling 
the pores'; in fact, it is invaluable in 
the hands of a skilful man. 

As a solid foundation is a great 
desideratum, he applies as little oil as 
possible ; just sufficient to prevent 
dri^ging of the rubber, which would 
produce a harsh and uneven appear- 
ance. The natural repugnance between 
oU and spirit, as manifested in their 
unwilling amalgamation, is strong evi- 
dence against their friendly union by 
compulsion ; therefore, to prevent 
serious eruptions, no more is used 
than the fKihsh can conveniently neu- 
tmlise. Rubber after rubber is applied 
with varied pressure, now lightly, now 
heavily, working in small circles, a 
beautiful dull smear foUovring its 
I course as the surface approaches to 
fulness ; the rubier slightly biting, 
partly from the adhesive natuj*e of the 
polish, but more from the partial 
vacuum produced by the flat rubber 
on the smooth sui-face of the wood. 
The pores being filled, and the work 
presenting a solid and compact body, 
it is set aside for some hours to settle 
and harden. In a day or two the 
polisher takes it up again, and although 
full when set aside, it is not so full 
now, having slightly sunk, and show- 
ing just a little of the jwres. With 
No. 0 paper he firees the surface of any 
slight imperfections that may appear, 
or if it is at all unsatisfactory or pre- 
sents an uneven surface he cuts it 
down with glasspaper No. 1, in order 
that it may with this body be perfectly 
level and mirror-like. This done, he 
pnx^eeds as before to body-up the work, 
using great care in working it up to a 
point approaching a finish, full, clear, 
and ha^ ; so that it shall require ae 
little wetting as possible at the next, 
or finishing coat ; which done he aete 
it aside again to harden. 

On taking it up again, he removea 
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any dust that may have settled upon 
it, by wiping it aU over ; thus also 
removing any little oil that may have 
sweated out from the previous opera- 
tion. He then selects an old rubber, 
one that has become close and compact 
from long use and pressure, from his 
rubber canister, where he keeps various 
sizes to suit the area of his work ; this 
canister being fitted with a cover, ex- 
cluding air, keeps the rubbers con- ' 
stantly moist and ready for use. The j 
why and wherefore of that old rubber j 
is this : by the closeness of its texture, ' 
it has a less capacity for polish, and | 
consequently gives that polish out ; 
much more siiaringly than would a I 
new one, made of the same material ; 
and as in this final operation there ; 
must be no approach to wetness, its j 
use is obvious. He charges this rubber ; 
with half-and-half, that is, half polish 
and half clear spirit, only just suffi- 
cient that when forc^ into the rubber 
by squeezing, it shall be a little moist ; 
for if the body is wettecl, it will re- | 
dissolve, and greatly deteriorate the 
quality of the finished surface. Placing > 
over lus rubber a piece of soft calico . 
rag, and twisting them up in a proper 
manner, with a drop of oil appUed to 
its surface, he passes it over the work 
in a horizont'vl direction until the 
whole has receive^l a portion, and the 
rubber is in a fit state to be worked. 
He has now arrived at the most im- 
portant part of his work, namely, that 
of giving to it that unexceptionable 
glaze, wUch is the genuine stamp of a 
well-finished piece of work. 

The polisher exercises the utmost 
care and ingenuity in the manipula- 
tion of his rubber, judging of its profier 
working by the dull, satiny smear, as 
he calls it, following the course of his 
movements ; which dull smear con- 
sists of an inconceivably fine stratum 
of resin, the spirit from which is 
driven off by friction, assisted by 
temperature. Two chargings of the 
.rubW should be sufficient for this 
opniatioh, mnd with these he Br> elabo- 
nates his viprk that, the rubber being 
QMB p h s l^ly 4ried out, the surface of , 


his work is sraearless, hard, and bril- 
liant ; and should require nothing 
more, although it is customary to 
give it a final touch by means of a 
rubber of soft caKco rag, slightly 
damped with clear spirit, and passed 
lightly over the surface until dry. 

Work thus executed will stand for 
years, creiiitable both to the workman 
who did it, and the employer who 
turns it out ; the only thing required 
to keep it in order Ijoiiig to keep it 
clean and dry by frequent wiping with 
soft dusters. , 

It is certainly much to be regretted 
that such a thing as time Mhoufil inter- 
fere to mar work which otherwise 
could be made exceedingly beautiful ; 
especially with a trade in which time 
itself is such an essential and even 
indispensable requisite ; yet such is 
the case, and the consequence is, that 
90 per cent, of those emjdoyed in 
polishing are totally ignorant of what 
degree of proficiency they are cai)able. 
In the preceding example, rules are 
given limiting the operations to three ; 
but in the shops of good firms that 
number is often exce^ed ; while in 
minor houses it oftenor consists of 
one or two. The carrying out of the 
foregoing work in jjolishing-shope is 
usually as follows : the filling-in, the 
oiling, and often the floating, are done 
by the boys, or learners ; the bodying 
and finishing by the men. 

(3) The original recipe for the polish 
is as follows. To ] pint spirits of wine 
add ^ oz. shellac, ^ oz. lac, ^ oz. sand- 
arach, jdacing it over a gentle heat, 
frequently f^ntating it until the gums 
are dissolved, when it is fit for use. 
Make a roller of list, put a little of 
the polish ujkid it, and cover that 
with a soft linen i^, which must be 
slightly touchwl with cold-drawn Kn- 
se^-oil. Hub them on the wood in 
a circular direction, not covering too 
large a s|>ace at a time, till the porei 
are sufficiently filled up. After thisi 
rub in the same manner, iBpirite d 
wine, and a small portion of the pdlrii * 
adde<l t<o it, and a meet briUlimt dbot 
will lie produced. 



Polishing and Polishes : French Polishing. 398 


The original process, with little | 
variation, or simplifying, has kept in 
use ever since, not because it is so ' 
perfect as not to admit of impmve- : 
raent, for it has never been so com- j 
pounded that surfaces prfxluced from I 
it would resist a very liigh degree of 
heat without suffering partial decom- | 
position, and consequently it could I 
not 1« employed for many purposes ! 
wliich otherwise it is desirable that it : 
should be, but chiefly because those , 
who make polish — that is, the whole- . 
sale makers —are not themselves suffi- ' 
cierdly ac<[uainted with its require- = 
ments. 

With regard to its lustre-yielding ^ 
projierties, it is everything tliat can be 
desired ; and surely the resources of 
chemistry would not l»e exhausted in ; 
discovering something that wouhlmake 1 
it more imjiervicms to hetit. In the ; 
hands of competent i>ersons it is not 
unreasonable to KUp]K)se that some 
beneficial result might Ixj arriveil at, 
pamely, the combination of a heat- 
resisting witli its lustre -yielding pro- 
jKrties. As an examj»le of what is 
^e^Juired, one may j^oint jiarticularly 
to the dining-tables of the ante-French 
polishing |>eri<Kl, which were brought 
up to a marvellously brilliant surface 
by means of linseed-oil and years of 
Iiard rubbing, a surface that would re- 
sist equally tlie heat of the hot dishes ! 
and the tricklings of wine from the j 
decanters. • The lac sulistance, of itself ' 
a yellowish-brown colour, semi-trans- 1 
parent, and very brittle, jaxaluces, j 
when dissolved in spirits of wine, a | 
solution of yellowisli-brow'n colour, ; 
which, when applied to woocls of vari- ; 
ous and delicate shades, such as the i 
white, silver, gold, purple, black, etc. , ! 
which enter into marquetry, was found | 
to communicate a false hue, and tended | 
to mar the harmony it w'as wished to > 
improve. Hence arose the neeessity 
for bleaching it, so that a solution 
might be prepared suitable for any 
combination of colours without destroy- 
ing or injuring their effect. But, as , 
tl^re is no go^ without an evil, the 
process of bleaching acts very detri- 


mentally on the more soluble constit- 
uents of the lac, depriving them of a 
considerable portion of their original 
body and density. 

This is easily proved 1^ pouring a 
solution from one brdtle to another, 
when it wdll be seen to flow in a light, 
fi*othy-like stream, much less dense 
than a solution of the unbleached 
article. Further evidence is in the 
fact that jwdishers using it in high 
tempemtures are commonly heard to 
say that they cannot get it to lie flat, 
a term as applicable and correct as any, 
perhaps, when carefully examined ; 
for the heat, acting upon the chlorine, 
w'hich has undoul)ted]y entered into 
combination with it in the process of 
bleaching, causes that gas to expand, 
so that I lie more polish he applies, the 
more gas he has to contend with, in 
impeding that cohesion and cryst^i- 
sation which he is endeavouring to 
bring about. 

Polish, under its most favourable 
conditions, is a compound so liable to 
change by variations of temperature, 
humidity, pressure, etc., that its 
use is very variable and uncertain. 
Lac in its dry state, and in a tempera- 
ture higher tliaii is ever required for 
polishing, is totally unaffected ; but 
put into btiiling w'ater, it speedily be- 
comes soft and plastic, and on being 
removed from tlie water resumes its 
original character of hardness quickly 
from its inferior capacity for heat. 
Not so is it with spirits of wine, its 
menstruum ; this has an extraordinary 
capacity foi boat, inasmuch as that it 
will voiatilise in the ordinary state of 
the atmosi>here, its briskness increas- 
ing w’ith increase of temperature. 

Now, although lioilmg water has no 
action on lac, other than to soften it 
for the time it is immersed in it, hav- 
ing no power to dissolve it of itself, 
still that substance is very differently 
affected when in combination with 
spirits of wine, its true solvent, the 
strong affinity for heat of the spirit 
entirely overcoming the feeble capacity 
for it in the lac ; and so strong is the 
affinity of the spirit for the lac, thatit 
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separates its last portions firom that 
substance, when fairly combined, with 
the greatest difficulty. Thus the neces- 
sity, in polish^, of a moderate degree 
of heat, to assist that produced by the 
friction of the rubber, in forcing out 
that dinging portion of spirit before 
Bolidily andbnlliance csui be obtained. 

TSie most favourable temperature 
for polishing appears to be 60°-70° F. 

C.); ascending above this, one 
portion of IJio spirit evaporates before 
a proper distribution of the lac can be 
broughtabout, while the otherportion, 
which adheres so tenaciously to that 
substance, impedes its solidification. 
Descending bdow that degree, there 
is a tendency in the materi^ to chill, 
the more especially if the room in which 
the work is done be at all damp, the ac- 
tivity of the evaporation being checked 
by the absence of heat necessary for 
its conveyance. This is an evil more 
easily remedied than the former, as in 
most cases all that is required is to 
light a fire, and by that means supply 
the deficiency. Not so convenient 
would it be in the height of summer, 
with the thermometer indicating 80® 
or 90° F, , to remove the work to an 
ice-house ; and being so removed, the 
remedy would be worse than the evil. 
But of all the injurious influences 
attending polishing, none is compar- 
able to humidity. If the atmosphere 
be saturated with moisture, as it not 
unfrequently is, when the clouds, 
or aqueous vapour, instead of being 
bttoy^ up in the sky, hang about the 
earth’s surface, even though the ther- 
mometw stands at 70° F., as favour- 
able a point as any, polishing becomes 
extremely difficult ; the materials ap- 
pear to be so completely neutralised, 
as to render them incapable of perform- 
ing their Increased pressure 

ai^ firicrion seem inadequate to supply 
or make up for the atmospheric de- 
nu^Hement. The cause of this may 
perhaps hs tibius explained : All liquids 
blooming soUds part with heat. 
How tldb lupud, being compounded 
ef only has it become en- 

leelM, Jbein^ on a surface, and 


thus exposed to a body for which it 
has the strongest affinity, but becomes 
so diluted by it, that it has lost in a 
great d^ree the power of evaporation 
or means of puiiing with heat, con- 
sequently assuming the solid form with 
difficulty. 

Atmospheric pressure is undoubtedly 
the surest guide to the experienced 
polisher, showing him the power nature 
is emplojdng for his advantage, or 
detriment ; for, carefully observing 
the movements of the mercury, he will 
not fail to realise the fact, that as it 
ascends his labour will be considerably 
lightened, while, on the other hand, it 
will be greatly augmented by a corre- 
sponding depression — regard being 
paid, of course, to temperature. 

It may be proper, however, to ac- 
knowledge that this theory rests on 
supposition. It is nevertheless a fact, 
that when the air is must suitable to 
ourselves — when it is bracingautl buoy- 
ant — infusing as it were more life into 
us, it is also found to be more suitable 
for the performance of our work. It 
must not, however, be inferred, from 
these remarks, that polish will not 
work under the influence of these 
atmospheric changes, for it is found 
i to do BO in our cli^te, even under its 
extremest fluctuations ; but what is 
meant is, that its effects are less under 
a low thw under a high pressure, in a 
moist than in a dry atmosphere, and 
either in a low or high temperature, 
than in a medium one. 

From observations of the effects of 
polish, together with its daily use, the 
following conclusions present them- 
selves, namely, that it is not in the 
nature of the materials, as at present 
compounded, to withstand the antag- 
onistic influences constantly opposed 
to them ; that the effects proattced 
on polish by variations of temperature, 
show the necessity of so pr^Mtiiog it 
as to render it yrooi against 
changes ; and. Anally, imt it be io 
prepa^ as to witiistand a much 
degree of heat than in its 
simple form it is aide to do« (loon 
Dalton.) 
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(4) The following directions for pol- 
ishing are said to represent the prac- 
tice followed in the United States, It 
should be remembered that as regards 
the polishing the different climatic 
conditions should be allowed for, as 
the normal dryness of the atmosphere 
in the United States favours many 
processes in polishing which require 
special conditions in this country. In 
preparing and filliug-in, first see that 
the work is smooth and free from dust, 
then oil the parts to be polished with 
raw linseed-oil, and prejwre fiUing-in. 
That is done with a mixture of whiting 
and turpentine made into a paste ; rub 
well into the grain of the wood with a 
piece of rag or tow, and wipe clean off. 
For mahogany, add rose pink to colour; 
for oak, birch, or ash, add a little ' 
yellow ochre. Work to be polished 
white requires no colour in the filler. 
For polishing, prei)are a rubber of 
cotton-wadding, in size according to 
job ; wet it with polish, and, with the 
point of the finger, put a little raw 
linseed-oil on it, then cover the rubber 
with a j)iece of rag ; twist the end of 
the rag and keep it tight over rubber, 
and proceed to rub the job over in a 
circular direction, keeping rubber con- 
stantly in motion ; when dry, wet it 
again, with oil, and continue to work 
it until a sufficient body of polish has 
been obtained, then place it on one 
side for about 12 hours to sink. Polish 
tdways sinks after being l)odieil-up. In 
spiriting off or finishing, if the work be 
sunk in before spiriting, give a few 
rubbers of polish, then prepare a rub- 
ber the same as for bodying-up, and 
wet it with proof alcohol from a bottle 
with a little cut out of the side of the 
cork, so that the spirits will droj) out : 
3 or 4 drops will he enough for a learner 
to put on at one time. Take care the 
rubber is not too wet, or it will soften 
the polish and tear it up. Wlien the 
rubier is nearly dry, rub smartly until 
all the job is clear of oil and rubber- 
marks. No oil is used in finishing. 
VamiBhingls done with a camel-hair 
brushfor turned or carved work. First 
give the work 2 or 3 rubbers of polish, 


and then, having stained the varnish, 
proceed to give the work a coat, passing 
the brush smartly over the job, taJdng 
care to keep it level, and do not go too 
often over the same place ; 2 or 3 coats 
may he given in the same manner, rub- 
bing down after each coat with fine 
glasspaper. Work that is varnished 
should stand 12 hours before it is 
handled. For glazing, prepare the 
rubber t’ .e same as for polishing, but 
make it much wetter, and pass it 
smartly over the work from right to 
left. Always begin at the same end 
of the job, and bring the rubber straight 
to the other end in one stroke ; do not 
go too often over the same place or you 
are apt to tear it up. This is used for 
common work in place of spiriting, and 
for mouldings, etc. A rubier of spirits, 
passed quickly over a job that has been 
glazed, very much improves it, and 
makes it smooth, but it must be done 
very lightly and quickly, and passed 
straight up and down. 

(6) A correspondent of the Boston 
(U.S.) ‘Cabinet-Maker’ gives the follow- 
ing details of the methods of polishing 
wood. He first describes the method 
of polishing pianos used in all first-dass 
factories. The same process will an- 
swer for any other piece of furniture 
by merely substituting for the scrap- 
ing, where scraping is not practicable, 
a ^ing, properly coloured, first, give 
the work 3 coats of scraping or No. 2 
furniture varnish, allowing each coat 
to become perfectly liard before apply- 
ing the next ; then scrape off the var- 
nish with a steel scraper, properly 
sharpened on an oil-stone, and in 
scraping be careful not to cut into the 
wood, but merely remove the varnish 
from the surface, leaving the pores 
filled. Smooth with No. 1 sandpaper, 
and the work will be ready for the 
polishing varnish, 4 coats of which 
must be laid on with a brush, allowing 
each to harden. To determine the 
time required for the hsurdening, one 
coat will not be ready for the next 
until it is so hard that you osnnot 
make any impression on it with ^ur 
thumb-nail. The 4 coats having been 
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in, and the work having stood a 
days— and the longor the better- 
rub down with dne^gronnd pumice and 
wator, applied with a woollen rag. The 
work must be rubbed until all lumps 
and marks of the brush are removed ; 
wash off with a sponge and dry with a 
chamois skin ; let the work stand out 
in the open air for a day or two, taking 
it into the shop at night. The work 
should now receive 2 coats more of 
polishing vamishand a second ruhbi^iir, 
after which it is ready for iwlisliing. 
Furniture may be polished after the 
first rubbing, and in that case the 
polishing is performed with lump 
rotten-stone and water applied with a 
woollen rag. Put plenty of rotten- 
stone on your work, with water 
enough to make it work easy. Rub 
until all marks and scratches are re- 
moved. Rub the rotten-stone off with 
your bare hand, keeping the work wet. 
What cannot be removed with the 
hand should be washed off with a 
sponge. After drying with a chamois 
skin, bring up the polish with the 
palm of your hand, moving it lightly 
and quickly, with a circular motion, 
over the work. Clean up the work 
with a piece of soft cotton, dipjied 
into sweet oil, and lightly touch all 
the white spots and marks of the 
rotten-stone. Remove the oil with 
wheat flour, applied with soft cotton, 
and finally dust off with a soft rag or 
•ilk handkerchief. The following 
method is knewn as the shellac or 
French polish. In pre{>aring for this 
process, add to 1 pint shellac varnish ; 
2 tablespoonfuls of boiled oil ; the two ! 
to be thoroughly mixed. If you want | 
the work dark add a little burnt umber; , 
or you can give the work any desired 
•hade by mixing with the shellac the 
proper pigment in the diy state. Ap- 
ply the shellac thus prepared with a 
small bunch of rags held between your 
fingers. In applying it, be particular 
in gettiog it on smooth and even, 
leaving no thick places or blotches. 
'Repdkt the process- continually until 
the gf^n is pied and the work has 
reoMved sutyrot body. Let it stand 


a few hours to bardsOt end thn rob 
your work lightly with pumiee and ofl, 
applied with a rag. A vmj Httie rob- 
bing is required, and thw is to be 
followed by the deening of the work 
I with rags as dry as possible. With a 
j piece of muslin wet with alcohol, go 
' over the work 2 or 3 times, for the 
I purftose of killing the oil. Have ready 
j lb. pure gum shellac dissolved in 

1 pint [ler cent, alcohol. With 
this satumte ajuul made of soft cotton, 
covered witli wliito muslin, and with 
the iMul thus formeti go over your work 

2 or 3 times. To become proficient 
in this work, practice and close atten- 
tion aie re<juire<l. 

Pcluhingin thr AotAc,— The beauty 
of goixl work dejiends on its being 
executed with tools properly ground, 
set, and in good order ; the work per- 
formed by such t<K>ls uill have its 
surface much smoother, its mouldings 
and edges much better finished, and 
the whole nearly polished, requiring, 
of course, much less subsequent polish- 
ing than work turned with blunt tools. 
One of the most necessary tilings in 
polishing is cleanliness ; therefore, 
previous to banning, it is as well 
to clear the turning-lathe or work- 
bench of all shavings, dust, and so on, 
as also to examine all the powders, 

I lacquers, linen, flannel, or brushes 
which may be required ; to see that 
they are free from dust, grit, or any 
foreign matter. For furt^ security, 
the polishing powders used are some- 
times tied up in a piece of linen, and 
shaken as through a sieve, so that 
none but the finest particles caq pass. 
Although, throughout the following 
methods, certain polishing powders 
are recommended for particular kinds 
of work, there are o^ers applicable 
to the same purposes, the seleCtum 
from which remains with the operator; 
observing this distinction, tha^ when 
the work is rou^ and requires nrodh 
polishing, the com*ser powdon are beet; 
but the smoother the worit, thi 
polishing it reamres, and the fiaar 
powders are preferable. 

Soft woods may be turned so 
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M to require no other poliehin^ than 
that pTMuced hy hold^ against it 
a few fine turnings or shavings of the 
same wood whilst revolvii^, this being 
often sufficient to give it a finished 
appearance ; but when the surface of 
the wood hsM been left rough, it must 
be rubbed smooth with polishing paper, 
eonstantly var^g the position of the 
hand, otherwise it would occasion 
rings or grooves in the work. When 
the work has been polished with the 
lathe revolving in the usual way, it 
appears to be smooth ; but the rough- 
ness is only laid down in one direction, 
and not entirely removed, which would 
prove to be the case by turning the 
lathe the contrary way, and applying 
the glasspaper ; on which account 
work is polished best in a pole-lathe, 
which turns backwards and forwards 
alternately, and therefore it is well to 
imitate tliat motion as nearly as pos- 
sible. 

Mahogany, walnut, and some other 
woods of about the same degree of 
hardness, may be polished by either 
of the following methods : Dissolve 
by heat, so much beeswax, in spirits 
of turpentine, that the mixture when 
cold shall be of about the thickness of 
hooey. Tiiis may be applied either to 
furniture or to work running in the 
lathe, by means of a piece of clean 
cloth, and as much as possible should 
then be rubbed off by means of a clean 
flannel or other cloth. Beeswax alone 
is often used ; upon furniture it muist 
be melted by means of a warm flat 
iron ; but it may be applied to work 
in the lathe by holding the wax against 
it until a portion of it adheres ; a piece 
of woollen cloth should then be held 
upon it, and the lathe turned very 
quickW, so as to melt the wax ; the 
superfluous portion of which n^y be 
removed by means of a small piece of 
wood or blunt metal, when a light 
touch with a clean part of the cloth 
will give it a gloss. A very good pol^ 
may }» given to mahogany by rubbing 
it over with linseed-oil, and wen hold- 
ing against it a cloth dipped in fine 
bnokdu^ Formerly nwly all the 


mahogany furniture made in England 
was pM^hed in this vny. 

Hard woods are readdy turned very 
smooth ; fine glasspaper will suffice to 

f ive them a very p^ect surface ; a 
ttle linseed-oil may then be rubbed 
on, and a portion of the turnings of 
the wood to be polished may then be 
hdd against the article, whilst it 
turns rapidly round, which will, in 
general, give it a fine gloss. Some- 
times a portion of shellac, or rather 
of seed lac, varnish is applied upon a 
piece of cloth, in the way formerly 
described. The polish of all orna- 
mental work wholly depends on the 
execution of the same, which should 
be done with tools properly sharpened ; 
and then the work requires no other 
polishing but with a d^ hand-brush, 
to clean it from shavings or dust, this 
trifling friction being sufficient to give 
the required lustre. 

Stopping or Fillers for French 
Polishing. — (1) Plaster of Paris, 

I when made into a creamy paste with 
water, proves a most valuable pore- 
filling material. It is to be rubbed, 
by means of a coarse rag, across the 
woody fibre into the holes and pores, 
till they are completely saturated, and 
then the superfluous plaster on the 
outside is to be instantly wiped off. 
The succeeding processes are techni- 
cally termed papering, oiling, and 
embodying. 

(2) When finely-pounded whiting is 
slak^ with painters’ drying oil, it 
constitutes another good pore-filler. 
It is applied in the same manner as 
the preceding, and it is recommended 
on account of its quickly hardening 
and tenacious virtues as a cement; 
sometimes white-lead is used in lieu 
of the whiting. 

Before using either of these, or 
other compositions for the same pur- 
pose, it is best to tint them to corre- 
spond exactly with the colour of the 
article it is intended to polish. 

(3) Holes and crevices may be well 
filled up with a cement that is made 
by melting beeswax in comlfiDation 
with rosin and shellac. 
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(4) A paste of whiting and turpen- 
tine rubbed well crossways into the 
grain of the wood. 

(6) After the first oiling of the 
work, shake a muslin bag, containing 
smoothly ground pumice stone, over 
it. Dry plaster of Paris can be used 
in the same way. Hub in. j 

(6) For oak, ash, or satin-wood, 1 lb. j 

mutton suet or tallow and 2 lb. plas- | 
ter of Paris. Melt together, and rub 
well into the grain of the wood with j 
a piece of rag. | 

(7) For mahogany, the fillers should 

be coloured with rose pink. For wal- 
nut colour, with umber or rose pink. 
For oak, birch, and ash, use a little 
yellow ochre. Work to be polished 
white, requires no colour in the i 
filler. I 

French PoLuhe*. — (a) 1 pint spirits 
of wine, | oz. gum copal, } oz. gum 
arabic, and 1 oz. shellac. Bruise the 
gums and sift them through a piece of 
muslin. Place the spirits and the 
gums together in a vessel closely 
corked, near a warm stove, and fre- 
quently shake them ; in two or three 
^ys they will be dissolved. Strsun 
through a piece of muslin, and keep 
corked tight. 

(6) Dissolve IJ oz. shellac, J oz. 
sandarach, in 4 pmt naphtha. 

(o) Pale shellac, 2^ lb. ; mastic and 
sandarach, each 3 oz. ; spirits, 1 gal. 
Dissolve, and add co^ varnish, 

1 pint ; mix well by agitation. 

(d) Shellac, 12 oz. ; wood naphtha, 

1 qt. ; dissolve, and add ^ pintlinseed- 
oiL 

(s) Crush 3 oz. shellac with ^ oz. 
gum mastic, add 1 pint methylated 
spirits of wine, and cUssolve. 

(j) Shellac, 12 oz. ; gum elemi, 

2 OK. ; gum copal, 3 oz. ; spirits of 
wine, 1 gaL ; cuasolve. 

. (g) Shellac, 1} oz. ; gum juniper, 

I OK. ; ben»^, | oz. ; methylated 
alcohol, I {Hnt. 

(A) i os. each of gums mastic, 

, pirndwach, aeed-lac, shellac, and -gum 
andoini f^uce to TOwder ; then add 
I f dissolve in a bottle 

mth festliiid spirits of wine. 


Let it stand for 12 hours, and it is 
then fit for use. 

(i) 1 oz. gum-lac ; 2 dr. mastic in 
drops ; 4 dr. sandarach ; 3 oz. shel- 
lac ; i oz. gum dragon. Reduce the 
whole to powder. 

French Polish Reviver.— (a) Linseed- 
oQ, ^ pint ; spirits of camphor, 1 oz. ; 
vin^r, 2 oz. ; butter of antimony, 
^ oz. ; spirit of hartshorn, oz. 

(6) ^ gill vinegar ; 1 gill spirits of 
wine ; 1 dr. linseed-oil. 

(c) Naphtha, 1 lb. ; shellac, 4 oz. ; 
oxalic acid, J oz. Let it stand till 
dissolved, then add 3 oz. linseetl-oil. 

(<i) Pale linseed-oil, raw, 10 oz. ; 
lac varnish and wood spirit, of each 
5 oz. Mix well before using. 

Polishing Mahof/any. — The wood 
having been stained, paper off smooth 
with No. 0 glasspaper enough to give 
an even surface. Add ^ gill French 
polish, to I oz. Ijest dragon’s blood, 
well mix and strain through muslin ; 
polish as usual ; if wanted very dark, 
apply a little dragon's blood to the 
rubW, but the rubber must be 
covered twice with linen rag. 

Ebony. — Add \ oz. best drop black to 
^ gill F^nch pohsh. Polish as usual. 
A little of the drop black may be used 
on the inside rubber, but covered 
twice with linen rag. 

Satin-wood or M^e. — i oz. chrome 
yellow to 1 gill light French polish *, 
use as alre^y described ; a little 
chrome yellow on the ruMber is desir- 
able. In P'rench polishing always use 
a drop of linseed-oil on the rublw. 

EImJc and Gold Work. — ^The work 
to be polished and gilt must be 
stained with black stain ; when quite 
dry, give a very weak solution of glue 
size, paper off smooth. Care must 
taken not to remove the black stam 
with the mper. The part to be gilt 
must not be touched with the slKe, or 
the gold wUl not adhere so w^j 
polish the part not to be gilt acoordiiig 
to directions given for French 
ing, using for the polish 
when the work is polished xe/edgvx 
spiriting off, lay the work on a tshw 
in a wann room, prooure a portion of 
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the }je8t oil gold size, pour in a cup, 
with a very fine stiff brush lay a thin 
even coat of gold size on the work, 
where the gold is to appear; let 
the gold size tlry for 2 hours till it 
becomes tacky, then having the gold 
leaf ready, with great care lay a leaf 
(or part of a leaf, as required) on the 
cushion, cut to size reijuired with the 
tip, lay the gold leaf on the sized 
work, then with a pad made of white 
wadding press the gold leaf in the 
crevices, blow off surjJus leaf ; let it 
stand aside to dry ; when quite dry, 
polish gently with a very 8nKx>th 
pointed l:K)ne (or a dog's tooth is best) 
fixed in liaridJe. Surplus parts and 
the edges should be cleaned off evenly 
afterwards. Finish the black work 
off with spirits. Yery fine crevices 
may have gold leaf rubbetl in with a 
brush, if used carefully, then blow 
off surplus parts. For commoner 
work, gold paint laid on with a brush 
answers very well. 

White and Gold. — Brackets, console 
tables, whatnots, chairs, and other 
furniture are frequently done in 
white and gold. The grain of the 
wood should be first filled in with* 
whiting and glue size, one or two 
coats well papered off and white 
polished, but the wood should not be 
finished off with spirits until gilt, 
leaving the last coat to be done when 
the gilding is finished ; the gilding is 
done as in \}lack and gold. 

A Chca/per Mode, and much easier 
for the Amaiew . — First well clean the 
article (if not new) with soda and 
watw; when dry, scrape and paper 
aU over, stop up cracks with white* 
lead and driers, one of driers to two 
of white-load ; mix some good white 
paint made of turps, driers, and 
white-lead, not oil. Give the article 
8 coats, rubbing down the first coat 
when dry with pumice and water; 
when the third coat of paint is quite 
dry, proceed to gild as before de- 
Boribed, using either gold leaf or gold 
paint ; when so done, give the gold a 
coat of transparent enamel varnish, 
after which varnish the white work 


with clear copal varnish. Give the 
work 2 coats ; it will set in a day. 
Small boxes and other fancy articles 
may be done by this process. 

Polish for Turners' Work. — Dissolve 

1 oz. sandarach in ^ pint spirits of 
wine ; shave 1 oz. b^wax, and dis- 
solve it in a sufficient quantity of 
spirits of turpentine to make it into a 
paste ; add the former mixture to it 
by degrees ; then, with a woollen 
cloth, apply it to the work while it is 
in motion in the lathe, and polish it 
with a soft linen rag ; it will appear 
as if highly varnished. 

For Wainscot. — Take as much bees- 
wax as required, and placing it in a 
glazed earthen pan, add as much 
spirits of wine as will cover it, and let 
it dissolve without heat. Add either 
one ingredient as is required, to 
reduce it to the consistence of but- 
ter. When this mixture is well 
rubbed into the grain of the wood, 
and cleaned off with clean linen, it 
gives a good gloss to the work. 

For Carved Cabinet-work. — ^Dissolve 

2 oz. seed-lac, and 2 oz. white rosin, 
in 1 pint spirits of wine. This var- 
nish or polish must be laid on warm, 
and if the work can be warmed also, 
it will be so much the better ; at any 
rate, moisture and dampness must tie 
avoided. Used with a brush for 
standards or pillars of cabinet-work. 
The carved parts of cabinet-work are 
also polished thus : varnish the parts 
with common wood varnish, wd 
having dressed them off where neces- 
sary with emery paper, apply the 
polish used for the other pai^ of the 
work. 

Copal Polish. — Mdt with gentle 
heat finely - powdered gum copal, 
4 parts, and gum camphor, 1 part, 
with ether to form a semi-fluid mass, 
and then digest with a sufficient 
quantity of alcohol. 

For Wood Carving. — ^Take a piece 
of wadding, soft and pliable, and 
drop upon it a few drops of white 
or transparent ' French polish, ac- 
cording to the colour of the wood. 
Wrap the wetted wadding up hi a 
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piece of old linen, forming it into a 
pad ; hold the pad by the surplus linen ; 
touch the with one or two drops 
of linseed-oil. Pass the pad gently 
over the parts to be polish^, working 
it round in small circles, occasionally 
re-wetting the wadding in polish, and 
the pad with a drop or so of oil. The 
object of the oil is merely to cause 
the pad to run over the wood easily 
without sticking, therefore as little as 
possible should be used, as it tends to 
deaden the polish to a certain extent. 
Where a carving is to be polished 
after having been varnished, the same 
inx)ce8s is necessary, but it can only 
M applied to the plainer portions of 
the work. Plane surfaces must be 
made perfectly smooth with glass- 
paper before polisliing, as every 
scratch or mark will show twice as 
badly after the operation. When the 
polish is first rubbed on the wood, it 
is "called the bodyituj in ; it will sink 
into the wood and not give much 
glaze. It must, when dry, have 
another body rubbed on, and a third 
generally finishes it ; but if not, the 
operation must be repeated. Just 
before the task is completed, greasy 
smears will show themselves ; these 
will disappear by continuing the 
gentle rubbing without oiling the pad. 

Poliahing Fretioork . — The wood is 
first well smoothed with fine glass 
paper, then covered with a thin coat- 
ing size, made from transparent 
glue, to prevent the varnish from 
sinking into the wood. When dry, 
pour some varnish into a saucer ; take 
a fine camel-hair brush, and commence 
to vamish at one corner, gradually 
ftpreading over the whole surface. 
Take care that there is not too much 
varnish on the brush, or an even sur- 
face cannot be obtained. The first 
coating must be allowed to dry, which | 
will ti^e two or three hours. Take a ! 
8^^ of the finest glasspaper, Mid 
wbuea the first coating of vamish is 
perfectly dry, glasspaper the whole 
inirface, and malm it smooth as be- 
fore. Thi* done, with great care 
spread .nelt coat vamish on. 


always using the glasspaper when 
I the surface does not turn out very 
' smooth. The whole, when dry, may 
j be rubbed well with a piece of worn 
woollen material till [it is bright. To 
I French polish the work, make the 
! wood smooth as before. Then pour 
I some prepared polish into a saucer, 
and some linseed-oil into another. 

I Then take some pieces of woollen rag, 

I and roll them up into a ball, covering 
I them with a piece of linen drawn 
i tightly over. The rags inside should 
j first be saturated with the polish, and 
I the whole should be taken in the 
I fingers of the right hand in such a 
i way that the linen may be tightly 
[ drawn over, and may present to the 
I wood a smooth rounded surface. 

I Begin by polishing with free, circular 
! strokes, and gradually traversing the 
, whole surface. Apply now and then 
a drop of polish and a drop of oil to 
j the surface of the rubber. When the 
; grain of the wood disappears, allow it 
: to stand for an hour or two till quite 
; hard, and then glasspaper the whole 
I as in varnishing. Hepeat the process 
I of polishing until the surface is quite 
! smooth. If dull patches appear in 
, the iKilish, they may be removed by a 
; few drops of spirits of wine on a new 
; rubber. 

i Poliahinff Black Woodioork, — ( 1 ) 
j Procure 2^ oz. spirits of wine, 1 dr. 

; oil of almonds, 1 dr. gum elemi, ( oz. 

I orange shellac, pounded fi^e and put 
! together in a bottle to dissolve ; when 
I dissolved, rub on with white wadding. 
(2) Orange shellac, 2 oz. ; wo^ 
naphtha, ^ pint ; benzoin, 2 dr. Mix 
and put in warm place for a week, 
and keep the matetWs from settling 
by shaking it up. To apply it, after 
having prepared your wood by rub- 
bing some raw linseed-oil into it, and 
then wiping it well off again, mske a 
I rubber of cotton-wool, and put some 
old calico over the fa^, ana till you 
have a good body on your wood keep 
the rubber well saturated with poliah* 
When your rubber sticks, put a vary 
litl^e linseed-oil on and rub yom* 
polish up. Allow it to stand a lew 
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nourB, and give it another coat, tiging 
rather more liu8eed*oil on your rub- 
ber, 80 as to get a finer polish. Then 
let it stand again and finish off with 
spirits of naphtha, if you can ; if not, 
add a small quantity of polish to your 
spirit. 

Polishing Peal.— To as much yellow 
ochre as you can take in your hand 
add ^ teaspoonful of Venetian red. 
Mix to the thickness of paint (or 
rather thinner) with glue size. Let 
the mixture simmer for some time in 
a pan, keeping it well stirred. Apply 
with a brush, and when dry run it 
oyer with fine sandpaper and polish 
with French polish, or, if preferred, 
turpentine and beeswax. If a deeper 
colour is required, add more Venetian 
red. Or melt about ^ lb. Russian 
glue in 1 (jt. water ; grind in some 
Venetian red until sufficiently col- 
oured ; give the wtx)d a coat with a 
brush when dry. 

Eggshell Polish for ArUiquc F'li/mi- 
iurt. — This is done by first bodying- 
up your work, and, after standing 
12 hours, again body-up with white 
polish ; it is next rubbed down with 
a felt rubber and pumice until suffi- 
ciently dull ; it is then wax-iwlished, 
giving the work a gloss instead of a 
polish. 

Dry Shining. — This is a new sys- 
tem of polishing or shining called the 
American system, and is used mostly 
for Americai^ black walnut. First 
oil, fill in then with a wet rubber 
passed smartly over the work straight 
from end to end until a shine or gloss 
appears. No oil to be used in the 
rubber, and no spiriting-off is re- 
quired. Be careful to dry rubber 
w^ and to have the work free from 
rubW marks. This system is be- 
oomsi^ popular in the trade. 

Imitation PUish for Woodwork . — 
The wood is first brushed over with 
^gsiatine, and, after drying and smooth- 
ing, varnished with a mixture of 2| lb. 
fluid oopal varnish, and 4 dr. pure 
^i^ing linseed-oil ; after diying, the 
wood in polished with an ethereal 
solution of wax. 

8 


Wax Polishing. — (a) There is no par- 
ticular art in wax-polishing floors, the 
principal requirements being plenty 
of elbow-grease and a good hard 
brush. The floor, after being well 
scrubbed, is allow^ to dry. When 
I diy it is painted over with a large, 
soft whitewash brush dipped in oak 
.stain. This is allowed to dry for 
24 hours. The floor is then gone over 
wdth thin size, and this is in turn al- 
lowed to ^ for 24 hours. After this, 
the floor is j»ainted over with a solu- 
tion made by dissolving beeswax in 
spirits of turpentine, the proportions 
' being about 1 lb. of wax to 2 qt. of 
turps. The wax is shredded, placed 
along with the turps in a stone bottle, 
and the whole put on the hob and 
fre<|uently shaken. When this varnish 
has sojiked well in, the whole floor is 
iwlished with a rather hard brush 
until a good surface is obtained. 
Special brushes, adapted to polishing 
waxetl floors, are sold by oilmen. In 
dealing with large surfaces, it is as 
well to get the wax more deeply 
imbedded in the wood, and when a 
layer has been rubbed on, a hot iron, 
pa^ecl over it will melt the wax and 
drive it in. This gives far more body 
to polish on ; the work is afterwards 
treated with more wax on the rubber, 
and then polished, (ft) To wax floors. 
Melt 8 oz. rosin, then add 1 lb. 
beeswax. Mix together, and thin with 
turpentine. Apply it with a pad 
made of felt, and then polish well 
with a hard brush and soft clean rags. 
For dull wax polisliing oak furniture 
t^ the following • Take raw linseed- 
oil, and pve two coats, then apply 
the polishing paste composed of bees- 
wax and turpentine ; afterwards rub 
the furniture every day for a week. 
One of the best and cleanest methods 
of dealing with hard- wood floors, after 
they are once finished, is to simply 
rub them over every morning with a 
flannel cloth occasionally dipped ia 
parafiffii. The floor must be rubbed 
carefully with the grain of the wood, 
not crossways. Do not use any water. 

Wood AVnuA.— Bichnees m efibot 
2 p 
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maybe gained in decorative vroodwork 
by using woods of different tone, such 
aEl amaranth and amboyna, by inlaying 
and veneering. The Hungarian ash 
and French walnut afford excellent 
veneers, especially the burls or gnarls. 
A few useful notes on the subject are 
given by a recent American authority. 
The polishes used can be toned dowa 
to match the wood, or be made to 
darken it, by the addition of colouring 
matters. The patented compositions 
known as '* wood fillers " are mado up 
in different colours for the purpose of 
preparing the surface of wood previous 
to the varnishing. They fill up the 
pores of the wood, rendering the sur- 
face hard and smooth. For polishing 
mahogany, walnut, etc. , the following 
is recommended : Dissolve beeswax by 
heat in spirits of turpentine until the 
mixture becomes viscid ; then apply 
by a clean cloth, and rub thoroughly 
with a flannel or cloth. A common | 
mode of polishing mahogany is by j 
rubbing it first with lins^-oil and 
then by a cloth dipped in very fine 
brickdust ; a good gloss may alra be 
produced by rubbing with linseed-oil, 
and then holding trimmings or shav- 
ings of the same material against the 
work in the lathe. QIasspaper, fol- 
lowed by rubbing, also gives a good 
lustre. (‘Scient. Amer.') 

A Good Polish for Walhing-Sticlcs 
and other Hard Wood . — ^The follow- 
ing process gives the most satisfactory 
and hardest finished sur&ce : fill with 
best clear filler or with shellac ; dry 
by heat; rub down with pumice ; then 
pnt on 3 coats of clear spirit copal 
vantish, hardening each in an oven at 
» tonpotkture as hot as the wood and 
gum will safely stand. For extra 
work, the 2 first coats may be rubbed 
down and the last allowed a flowing 
coat. For coloured grounds, alcoholic 
phsil^ vamuh with any suitable pg* 
finely ground in) can gener- 
tify be nsM to ^vantage. 

' PeUMigJOining (1) Ordin* 

wf Fewnoli polish will not withstand 
hot dtthes. One of the 
of treivtiiiK'the iofa of din- 


I ing tables is to first French polish it, 
I then remove nearly all the polish by 
means of fine glasspaper, and finally 
polish with oil. 

(2) Simmer about pint linseed-oil 
over a slow fire for J hour. Remove 
it from the fire, and add ^ gill of tur- 
pentine. Apply this mixture, and rub 
off with a soft rag. Do this once daily 
for a week, and a good dull polish will 
be obtained that will not be affected by 
hot dishes. 

(3) Rub the table-top well down 
with pumice stone and water, then 
hand polish with boiled linseed-oil and 
tripoli powder, until a sufficiently 
bright surface is obtained. This takes 
time and labour, but the effect is very 
good. 

Mother - of - Pearl.— Go over 
it with pumice finely powdered, 
washed to separate the impurities 
and dirt, with wliich polish it very 
smooth ; then apply putty powder and 
water by a rubber, which will produce 
a fine gloss and go^ colour, 
j (2) Make a thick paste of finely 
ground rotten-stone with olive-oil, then 
^d sufficient sulphuric acid to make 
I it a thin cream. When the polish is 
applied, rub with a cork cove^ with 
velvet. Wnben the polish on the shell 
is obtained, wash the shell well. 

Shells. — (d) Marine shells are 
cleaned by rubHng with a 
dipped in common hydrochloric acid 
till the outer dull ski^ is removed, 
waslung in warm water, drying in hot 
sawdust, and polishing with chamois 
leather. Those shells which have no 
natural polished surface may either be 
varnish^ or rubbed with a little tripoli 
powderand turpentine on wash-ldt^tef 
then fine tripoli alone, and lastly 
with a little fine oUve-oil, bringing 
up the surface with the chamois as 
b^ore. 

(b) The shells are first boiled in a 
strong solution of i^tash, then fpronn^ 
on wheels, sometimee throi^ one 
stratum to show an underiMff oiMk 
then polished with faydroohkttm 
and putty powder, m thia opiK«^ 
the hands are in great danger. 
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^ndere are generally almost cripples 
in their hands. 

(c) Those selected to Iw preserved 
and polished may be rougldy divided 
into three kinds. (1) Shells having a 
natural polish, or requiring ver^' little 
preparation ; (2) those which have no 
natural polish, but which may be 
I>olished without much trouble; (3) 
rough shells, requiring their rough- 
ness to be removed by mechanical 
means before they can be polished. 
Those in the first class need very little 
attention, especially when found with 
a glossy surface, and often of very 
beautiful variegated hues. Simply 
cleaning will answer with some of 
these ; with others the colours and 
polish will not be so bright when dry 
as in a wet state, but the brightness 
can easily be reBb)red by brushing 
them over with some liqui(l that dries ! 
with a more or less glossy surface. ! 
This might Ixi water in wliich a little 
gum-arabic has been dissolved ; or 
wliite of an egg, or colourless trans- 
parent varnisli can be used. The last 
car of course lie w'ashed should the 
ahells get dirty. With some, the 
polish and colours may be obscur^ by 
a dull epidermis, or outer skin ; tliis 
must bo removed by soaking in warm 
water, and rubbing it off with a brush 
or a rag dipped in common hydrochloric 
acid, afterwards well washing the 
shells in water, and proceeding as 
before. Bute after removing the dull 
skin, it will be found that most shells 
wall have no natural polish ; these 
constitute the second clws. After re- 
moving the skin, wash well in warm 
water and dry in hot sawdust ; then a 
TOlish may be induced by simply rub- 
bing witb chamois leather, or chamois 
leatherand a little olive-oU. Some will 
probably require to be smoothed down 
with emery-paper, then rubbed with 
wraMBh-leather dipped in turpentine and 
dressed with tnpoli powder, then with 
fine tripoli alone, and finally with olive- 
oil and chamois leather for the finish- 
• ing touches. Shells belonging to the 
thhrd class are the most difficult, and 
take the longest time to polish ; but 


these W’ill be found to sub-divide them- 
selves. Emery-cloth will remove the 
roughness of some, and they can then 
be polished as mentioned for the second 
class. Others must I >6 ground with 
wheels of different degrees of fineness, 
or w’ooden and other discs dressed with 
different substances, such as washed 
emery, rotten-8tt)ne and w'ater, and 
leather with putty-powder or tripoli. 
All rough shells should first be boiled 
in a strong solution of j)ota8h. When 
grinding some shells, the outer stratum 
or strata may be ground through, so 
as to show the underlying ones. 
Grinding shells is not an easy opera- 
tion, and is oftentimes injurious to 
the hands. 

Plaster Casts.— 00 Put into 4 lb. 
clear water 1 oz. pure cuixl soap, grated 
and dissolved in a well-glazed earthen 
vessel — then add 1 oz. white beeswax, 
cut into thin slices ; when the whole 
is incorporated it is fit for use. Hav- 
ing well dried the figure before the fire, 

; suspend it by a twine, and dip it once 
I in the varnish ; upon taking it out, the 
moisture will appear to have been ab- 
sorbed in 2 minutes’ time ; stir the 
compost, and dip the figure a second 
time ; tliis generally suffices. Cover 
it carefully from the dust for a week ; 
then, with soft muslin rag, or cotton 
wool, rub the figure gently, when a 
most brilliant gloss will be produced. 

{b) Take skimmed milk, and with a 
camel-hair pencil lay over the model 
till it will imbibe no more. Shake or 
blow off any that remains on the sur- 
face, and lay the figure in a place per- 
fectly free from dust ; when diy, it 
will look like polished marble. If tiie 
milk is not carefully skimmed, it will 
not answer the purpose. 

(c) Fuse } oz. of tin, with the «aw^ 
quantity of bismuth, in a crucible; 
when melted add oz. mercury ; when 
perfectly combing, take the xnixture 
from the fire and cool it. This sub- 
stance, mixed with the white of>an 
egg, forms a beautiful metallic varnish 
for plaster of Paris casts, 

(d) Of stearine and Venetian soap 
each2part8 ; pearlaeh 1 ; the stearine 

2 D 2 
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and soap cut small and mixed with has been finished with a scraping tool, 
with 30 parts solution of caustic potash, take a handful of vulcanite shavings, 
boiling for ^ hour, stirring continually, and apply these as the article revolves. 
Add the pearlash dissolved in a littie Next prepare a piece of soft linen (a 
rainwater, and boil a few minutes ; surgical l^ndage will do) by soaking 
stir until cold, and mix with more lye j in any sort of common oil, and sprinkle 
until it is quite liquid ; keep well one side with putty powder (oxide of 
covered up. Remove all dust and tin), then loop the prepared side round 
stains from the plaster, and apply the the article, holding the ends firmly 
wash as long as it is absorbed, "^en with both hands, and work it evenly 
dry, rub with a soft leather or brush, all over the article while the lathe is 
Should the surface not shine, apply running, and finish the polishing in 
another coat. This compositicm may ; the same manner with a clean piece of 
be preserved for years. i linen without polishing medium. 

(e) Coat with melted white wax, and 1 Celluloid. — Powdered pumice- 
place l^em before a fire until the wax stone applied on felt with plenty of 
18 absorbed ; a considerable polish can water is suitable for smoothing cellu- 
then be obt^ed by friction. loid after it has been emery-papered, 

(/) First’ make very smooth and but for polishing, whiting and water 
free from grit with glasspaper or , or putty powder and water should be 
otherwise ; oil with lins^*oil ; when used, finishing with a little diy whiting 
diy, French polish in the usual way. and then with a clean velvet pad. 

If a bust, or anything similar, required Ivory, Horn, and Tortoise- 
to be wWte, make smooth, size with , shell. — Ivory and hone admit of be- 
white size, and varnish with white ing turned very smooth, or when filed 
hard varnish. may afterwaros be acmped so as to 

Vulcanite. — (a) Remove scratches present a good surface. They may be 
with a smooth wet water-of-Ayr stone, polished % rubbing first with fine 
and then polish in the lathe with fine glasspaper, and then with a piece of 
pumice and a s^ brush. After wash- wet linen cloth dipp^ in powdored 
mg the pumice off, polish it with pumice. This will give a very fine 
whitii w and soft brush. surface, and the final polish may be 

(&)The mathematical instrument produced by washed chalk or fine 
makers ^eat it as brass — that is, for whiting applied by a piece of cloth 
fiat wwk they first use water-of-Ayr wetted with soapsuds. Care must be 
stone, and then rotten-stone and oil. taken in this, and in every instance 
Tamed work is polished in the lathe where articles of different fineness are 
with rotten-stone and oil, taking care used, that, previous to applying a finw, 
not to use too high a speed, which every particle of the coarser material 
would heat the wmk. Some use lamp- is removed, and that the rags are clean 
black and oil to finish with where a and free from grit. Ornamental work 
vmry high pofish is wanted, or the bare must be polish^ with tbe cnme mat^ 
^palm of ue hand, as in getting up rials as plain woik, ueing brushes sn- 
silver plate. CSuun and ornament stead ox linen, and rubbing as Httle 
nukers use circular bu£& for their fiat as possible, otherwise the more 
work, made of seahorse-leather, and for minent parts will be injured. 
work of irregular forms, bufb of calico, polishing material should be fUidied 
A number of piectqf of calico, 12 m. in off with clean water, and when diy, 
cfilmieiter|are ecrewed together between toaj be rubbed with a dean bn iijbu ^ . 

t 'Hhe a circular-saw spindle, Horn and tortoiseshdl are m fifante 
^ with iptten-stone, .always in their nature and texture tM^i^ 
iin^ not to heat the work ; may be classed together. Al 
iK«p>t at all suitable for it. *the general mode of 

tamed vulcanite which polishing thmi, a eery poiimt |^H^fa<ie . 
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is given by scraping. The scraper may 
be made of a razor-blade, the edge of 
winch should be rubbed upon an oil- 
stone, holding the blade nearly up- 
right, so as to form an edge like that 
of a currier’s knife, which may be 1 
sharpened by bumisliing. Work when 
properly scraped is prepared for polish- 
ing. To effect tliis it is first rubbed 
with a buff made of woollen cloth per- 
fectly free from grease. The cloth 
may be fixed ui>on a stick to be used 
by hand; but a “bob," which is a 
wheel running in the lathe and covered 
with the cloth, is much to be preferred 
on account of the lapidity of motion. 
The buff* may be covered either with 
pow’dered charcoal and water, or fine , 
brickdust and water. After the work 
has been made as smooth as possible 
with tliis, it is followed by another 
bob on which washed chalk or dry 
whiting is rublied. The article to be 
polished is slightly moistened with 
vinegar, and the buff* and whiting will 
produce a fine gloss, which may be 
completed by rubbing with the })alm 
of the hand and a small portion of dry 
wliiting or rotten-stone. 

(а) Well Bcrajie with glass or steel 
scraper, afterwards with finest glass- 
cloth, then with powdered bath brick 
and oil, and finally with rotten-stone 
and flannel, or old cloth or felt hat. 

(б) First scrape with glass to take 
^off any roughness, then grind some 

pumice to poivder, and with a piece of 
cloth wett^ and dipped in the pow- 
der, rub well until a smooth :^e is 
obtained. Next polish with rotten- 
stone and linseed-oil, and finish with 
dry fl.our and a piece of clean linen 
The more rubbing with the stone and 
oil, the better the ]x>lish. Trent sand 
is used in the Sheffield factories. It 
is a very fine and sharp sand, and is 
prepared for use by calcining and 

Miarble. — (1) If the piece to be 
polished is a plane surface, it is first 
rubbed by means of another piece of 
, marble, or hard stone, with the inter- 
vention of water and two sorts of sand ; 
first with the finest river or drift sand, 


and then with common house or white 
sand, which latter leaves the surf^ 
sufficiently smooth for the process of 
gritting. Three sorts of grit stone 
are employed ; first, Newcastle grit ; 
second, a fine grit brought from the 
neighbourhood of Leeds ; and lastly, 
a still finer, called snake grit, procured 
at Ayr, in Scotland. These are rubbed 
successively on the surface with water 
alone ; by these means, the surfece is 
gradually reduced to closeness of tex- 
ture, fitting it for the process of glazing, 
which is ixjrformed by means of a 
wooden block haring a tliick piece of 
w'oollen stuff wound tightly round it. 
The interstices of the fibres of this are 
; filled with prej)ared putty powder 
(l>eroxi<le of tin), and moisten^ with 
water ; this being laid on the marble 
and loaded, and drawm up and dovm 
the marble by means of a handle, be- 
ing occasionally wetted, until the 
desired gloss is produced. The polish- 
ing of mouldings is done with the same 
materials, but with rubbers varied in 
shape according to that of the mould- 
ing. The block is not used in this 
case ; in its stead a piece of linen clotih 
is folded to make a handful ; this also 
contains the putty powder and water. 
Sand rubbers employed to polish a slab 
of large dimensions should never exceed 
§ of its length, nor 4 of its width ; but 
if the piece of marble is small, it may 
be sanded itself on a larger piece of 
stone. The grit rubbers are never 
lazier than tliat they may be easily 
held in one hand ; the largest block is 
about 14 in. in length and 4| in. in 
breadth. 

(2) Polishing includes 5 operations. 
Smoothing the roughness 1^ by the 
burin is done by rubbing the marble 
with a piece of moist sandstone ; for 
mouldings, either wooden or iron 
muUers are used, crushed and wet 
sandstone, or sand, more or less fine 
according to ihxf degree of poluh 
required, being thrown under them. 
The second process is continued rubbhw 
with pieces of pottery without 
which have only been baked once, also 
wet. If a briUtant polish is donred, 
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Gothland stone instead of ]>ottery is 
used, and potters’ clay or fullers’ earth 
is placed beneath the niuller. This 
operation is performed upon granites 
and porphyry with emery and a leaden 
muller, the upper part of which is in- 
crusted with the mixture until reduced 
by friction lo clay or an imi>al|)able 
powder. As the polish depends almost 
entirely on these two operations, care 
must be taken that they are iwrforrned 
with a regular and steiuly movement. 
When the marble has received the first 
polish, the flaws, cavities, and soft 
spots are sought out and filled with 
mastic of a suitable colour. This 
mastic is usually composed of a mix- 
ture of yellow wax, rositi, and Bur- 
gundy pitch, mixed with a little sulphur 
and plater passed through a fine sieve, 
which gives it the consistence of a 
thick paste ; to colour this paste to a 
tone analogous to the ground tints or 
natural cement of the material ujion 
which it is placed, lampblack and 
rouge, with a little of the prevailing 
colour of the material, are added. For 
green or red marbles, this mastic is 
sometimes made of lac, mixed with 
Spanish sealing-wax of the colour of 
the marble ; it is applied hot with 
pincers, and tliese parts are X)oli8he<l 
with the rest. Sometimes crushed 
fragments of the marble worked are 
introduced into this cement ; hut for 
fine marbles the same colours are em- 
ployed which are used in painting, and 
which will produce the same tone as 
the ground ; the lac is added to give 
it body and brilliance. The third 
operation of polishing consists in rub- 
Hng it again with hard pumice, under 
which wator is constantly pouiW, un- 
mixed with swid. For the fourth 
prooesa, called softening the ground, 
lead fllmgs are mixed with the emery 
,mud produced by the polishing of 
mirrbrs or the working of precious 
atones, and the marble is rubl^ with 
aooqipact linen cushion, well saturated 
' nnxture ; rouge is also used 

lor#his polish. For some outside 
ivorks, hearths and paving 

fika, Httride trorkers confine them* 


I selves to this polish. Wlien the marbles 
1 have holes or g«iins, a leaden muller 
t is substituted for the linen cushion, 
i In order to give a iierfect brilliance to 
j the polish, the gloss is applied. Well 
j wasli the prei)ared surfaces, and leave 
; them until perfectly dry ; then take a 
i linen cushion, moistened only with 
' water, and a little iH)wder of calcined 
tin of the first (juality. After rubbing 
; with this for some time, take another 
j cushion of dry mgs, rub with it lightly, 

' brush away any foreign substance 
which might scratch the marble, and 
■ a perfect ijolish will l)e obtained. A 
i little alum mixed with the water used 
I i)enetratc8 the jjores of the marble, and 
gives it a sjajedier polish. Tliis }x>li8h 
, spots very easily, and is soon tarnished 
j and destroyed by dampness. It is 
j necessary, when i>urcliasing articles of 
I jmlished marl»le8, to subject them to 
the test of water ; if there is too much 
alum, the marble alisorbs the water, 
and a whitish spot is left. 

(3) After using Robirihood or Han- 
t hill grit, then the second grit, which 
is a little finer, and finishing with 
snake or water-of-Ayr stone, and great 
I care having been given to get all 
, scratches out with the secoud grit 
(pumice stone is equal to second grit 
i on the ed^), carefully snakestone off 
! edges, arrises, and face. All that re* 

> mains now is the imi>ortant {>art of 
I bossing up, to complete the shine or 
polish, which, with blaA marble, is 
a ratW difficult job for a novice. 
Get some fine emery powder, a small 
quantity of spirits of salts, putty pow- 
der, oxalic acid, salts of sorrel, and 
j some felt. For wliite marble proceed 
[ as follows : (finish b> powder the oxalic 
; acid and salts of sorrel, and put each 
in a separate tin haring a few holes in 
the lid. Cut up the felt to form s 
pad or boss. Sprinkle some oxialk} 
acid on the boss with a little water to 
moisten it, and rub the marble until 
a glimmer appears. Afterwards UniiiL 
the marble well, and cut another pad} 
or wash the other well out. Bepeai* 
the process with salts of sorrel mth 
a little putty powder added, jfUlmiig 
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until the marble is sufficiently brilliant. 
Wash off and rub a little soap (on 
sponge) on the marble to take acids 
off, and the job is finished. Care 
should be taken not to let the jwd or 
boss project too far over the sides of 
the marble when rubbing, or the acid 
will burn the skin off the edges. The 
acid tliat forms along the etlges after 
a few rubs should be taken off. For ] 
black marble, get a piece of clean ' 
sacking, sprinkle a little emery pow- | 
der, moisten with water, and rub on 
the marble until it is dry, when, if 
the gritting has been proi>erly done, a 
glimmer will apfHiar. Obtain as much 
shine as [)Ossible with this. Then 
pour a small quantity of spirits of salts 
into an egg-cup and sprinkle in some 
putty pt>w(ler until the spuit is nearly ^ 
soaked up. Make a boss out of a piece j 
of old cotton stocking, and rub a little 
spirits and putty on the boss, adding 
a little water to moisten. Great care 
must now be oljserved, as a little too 
much of 8i)irit8 and putty will bum 
off the polish that is alreatly on, and 
render it necessary for the marble to 
be second-gritted and snake-stoned 
over again. A good shine can be ob- 
tained with spirits and putty sufficient 
to complete. How’ever, if this finishes 
dull, a little powdered borax rubbed 
dry on the marble with a stocking 
boss is an advantage. There are, of 
course, other ways of polislung marble, 
but most of them are too intneate for j 
a novice. 

Slate. — Slate is facwl first with an 


bearings for a 1-in. iron pipe, to which 
should be attached a pulley about 4 in. 
in diameter, and two nuts for bolting 
on the cutting and polishing discs. 
Let the cutting discs be of thick copper 
about 4 in. in diameter, bevelled at 
the edges, and fed with emery and 
water. The polishing discs will one 
of copper (about 6 in. in diameter), 
using fine sand and water, one of wood, 
using crocus and water, one of wood 
covered with leather and whiting, and 
one of wood covered with felt and dry 
putty powder (peroxide of tin). 

Diamond Cutting and Polish- 
ing. — The first process is what is called 
I “cutting’' the stone — albeit this cut- 
I ting is really rubbing. When in its 
rough state, the stone presents a rugged 
appearance, shapeless, and full of shiup 
angularities. It is the cutter’s work 
to reduce the indefinable pebble to 
Bometliing like ^ shape and form, and 
thus render the work of polishing 
easier and more expeditious. Should 
the diamond possess flaws — that is, 
spots wliich mUitate against its com- 
mercial value — recourse is had to 
cleaving, in which operation these 
flaws are removed without decreasing 
to any considerable extent the size or 
value of the stone. Cleaving is effected 
by means of a small knife tapped 
lightly with a hammer. To success- 
fully cleave a diamond the utmost care 
is necessary, and the cleaver must be 
thorougldy acquainted with the fibre 
of the stone. 

To an outsider there is no such thing 


iron plate with river sand and water, 
smoothed with pumice, then japanned 
and baked to harden the jajjan, and 
again smoothed with pumice and 
poMied with rotten-stone. 

Pebbles.— Pebbles may be cut and 
polished by an amateur, an old sewing 
machine serving as the basis of a cut- 
ting machine ; but in place of the 
actuary wheel it would bo necessary 
to put a heavy fly-wheel, say of about 
18 lb. weight and about 12 in. m 
* diameter, with a pulley about 7 in. in 
diameterattached. On the table should 
be screwed two wooden blocks with 


, as a fibre to a diamond ; to the cleaver 
there is, and unless the knife is placed 
in one certain position the whole stone 
is likely to be spoilt. The diamond is, 
by means of a certain kind of cement, 
which rapidly hardens when ^ling, 
fixed to the end of a stack ’ 
tenneii the “snyder’s yy 

or cutter’s stock (Fig. 

1,5.5). This stock is fa^ 
ten^ in a sort of vice, Fio. ififi. 
and the cleaver, placing 
I his kxiife on the edge containing thn 
flaw, gives it a gentle tap with a 
I hammer, and the piece is at onoe 
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divided in a siinilau: way to the cleav- i 
ing of elate. I 

But it is only when a stone contains 
these flaws that cleaving is resorted to, 
BO that practically the first operation 
is that of cutting. This is efiected by 
planing two stones to be cut each in a 
Snyder’s stock, as before described, 
with the rough edges of the stone t# 
be cut so fitted that the edge of the 
one may easily be rubbed against the 
edge of the other. This is very labori- 
ous and tiring work, and the cutter is 
compelled to wear thick leather gloves. 
Even this precaution does not prevent 
the rapid growth of corns on the hands 
and fingers. 

The rubbing is done over a small 
brass box A ‘(Fig. 156), which has a 
_ double bottom, the 

I pierced with num- 

\ berless minute 

Fia. 168. Vk 

which the powder 

as deposited from the rubbing falls 
into the lower box. This powder is 
carefully preserved, and, mixed with 
the finest Lucca oil in the proportion 
of 30 drops of oil to the carat of powder, 
is afterwards used to polish the stones. 
In order to facilitate the work, the 
cuttOT rests the two stocks against two 
j^, which act as % sort of fulcrum, j 
When all the rugged irregularities I 
of form have been removed by the 
cutter, the atone is handed to another 
workman, who proceeds to fix it by 
means of molten lead in an instrument 
the '‘dop,” which is in form 
■imilar to the acom. To the cup is 
a length of thick but remark- 
copper wire, specially pre- 
pared in Holland for this 
11 purpose (Pig. 157). The 

n eup being filled with lead, 

the diamond is inserted at 
tb* apex of the little mound 
% ,<tf lead in the position re- 
quired by the polisher. The 
. ‘ height ai^ause of the mould 

uphn ^he nature of the stone, 
and well-defined 


handed to the polisher, who proceeds 
to place it in the tongue (Fig. 158). 

The wheel upon ‘which the stones 
are polished or ground is the ordinary 
lapidary’s wheel, but much more care 
is required in its preparation. There 
is a class of workmen who do nothing 
else but prepare the wheels for the 
polisher. A large variety of stones 
are required to i^uoe the surface of 
the w'heel to the requisite fineness, 
and all these stones are imported, as 
well as everything else connected with 
the trade, from Holland. In fixing 
the wheek, the most perfect balance 
is required, as the slightest vibration 
may destroy a diamond. The wheel is 
turned very rapidly. The tongue is 
fixed by means of two iron uprights in 
its proper position, and the suiiace of 
the diamond to be polished is kept 
pressing against the rotary wheel by 
means of a leaden weight placed on the 
broad surface of the tongue (Fig. 158). 




Before setting the stoneontbeWfaMlf 
the polisher applies to the diamon^ 
drop of diamond powder 
well mix^. The dust porooured 
the cutting is never sufflatot for tw 
polisher’s use ; consequently s^nes « 
a very mf«rior quality, end ol no ecssi?' 
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mercial value as gems, are first ground 
to powder in the “ meteer or grinder 
(Fig. 159). This ‘consists of a metal 
mortar B and a ramrod-like pestle A, 
which, when worked up and 
down in the same way as a ^ 
chum, gradually reduces the 1 1 
stones to powder. The pow- jeL 
der is thoroughly incorpor- p::a 
ated with the oil, and pre- L J 
sents a thick black sticky 
ap{)6arance. But the jww- 
der, owing to its heavy Fio. i59. 
weight, sinks rapidly, and it 
is only by constant stirring that the 
mixture is kept ready for use. 

The dop is so placed on the wheel 
that the part to be polished comes 
directly in contact with its surface. 
The revolving wheel gradually — 
very gradually indeed — wears away 
the surface in contact with it, and 
the polisher must use his jud^ent 
as to the shse and form of the facet he 
wishes to produce, which, of course, 
depends upon the size of the stone. 
In all, the stone has to be polished on 
62 surfaces — that is, there are on the 
lai^gest as well on the smallest diamond 
62 facets. The facets are known as 
^e table or top, the cutlet or bottom, 
hool» or corners, sides, ends, end 
facets, and verstelletje or stars. 

The wheel, or, as it is termed in 
Dutch, the “ skyf,” has to be continu- 
ally repolished and ground, for al- 
though the 4 wheel grinds the diamond, 
the diamond en rivamche grinds the 
wheel, consequently, in time, the sur* 
foce of the plate is reduced to uneven 
rings. As a rule, a polisher has four 
stones in hand at once, and great care 
is taken in keeping the stones perfect- 
ly cool. The pmod of completion 
varies with the size of the dii^ond, 
some lai^ stones taking weeks to 
polish. But the same care must be 
taken with amall as with large stones. 
As no two stones are precisely of the 
same dimensiona, it follows that the 
siMs of the facets idso vary. 

It wUl be seen what care and judg- 
ment are required in polishing each 
sorlace to its requisite shape, size, and 


angle. The utmost care and skill arc 
also required in placing the dop to its 
exact angle, so tliat the skyf produces 
the proi^ir facet. In fact, in each 
branch of the trade every workman 
nmst l)e, and is, well up in his work. 
Thus the lads who fill in the dops with 
lead, handle with their naked fingers, 
with the utmost sawj froidy the hot 
metal while even in a soft condition. 
The dust produced by the action of 
the wheel closely resembles soot — in 
fact, it is notliiug but carbon. When 
the stone leaves the polisher’s hands 
it is a bright, glowing sjiarkling gem, 
and only retjuires setting in the article 
it is intended for. 

Metals. — The polishing of metals 
differs according to their kind, but 
there are some general principles 
common to all, of which it may be 
useful to have a clear idea. All 
polishing is begun in the first instance 
by mbbing down the surface by some 
hani substance that will produce a 
number of scratches in all directions, 
the level of which is nearly the same, 
and which obliterate the marks of the 
file, scraper, or turning tool that has 
been first employed. For this pur- 
pose coarse emery is used, or pumice 
and water, or sand and water, applied 
upon a piece of soft wood, or of felt, 
skin, or similar niaterial. When the 
first coarse marks have been thus re- 
moved, next proceed to remove the 
marks left by the pumice findy- 
powdered pumice ground up with olive- 
oil, or by finer emeiy and oil. In 
some cases certain polishing stones are 
employed, as a kind of hard slate used 
wi^ water. To proceed with the 
polishing, still finer powders are used, 
such as tripoli and rotten-stone. Fatty 
of tin and crocus martis are also used 
for high degrees of polish. But the 
whole process oonsbts merely in remov- 
ing coarse scratches by aubatitating 
those which are finer and finer, unm 
they are no longer visible to the naked 
eye ; and even long after thi^ if the 
Burfiioe is examini^ by a micFOBOO|^ 
it wiU be seen that what! appealed 
without any acratohes is oove^ ^ 
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_ over with an infinity of them, but so 
' minute that they require a high mag- 
nifier to be discovered. It is evident 
that great care must be taken to have 
the last polishing material uniformly 
fine^ for a single grain or two of any 
coarse substance mixed with it will 
produce some visible scratches instead 
of a perfectly polished surface. 

Brass.’— (a) Brass may be polished 
without a burnisher, by using an ex- 
ceedingly fine cut file, and fine emery 
cloth. 

(6) Small articles to be polished 
shoidd be shaken by themselves for a 
short time ; then some greasy paringa 
of leather should be put in with 
them. After they have been shaken 
smooth, the greasy leather parings 
should be removed and clean ones put 
in, and the shaking continued until 
the articles are sufficiently bright. 

(e) When the brass is made smooth 
by turning or filing with a very fine 
file, it may be rubb^ with a smooth 
fine-graini stone, or with charcoal 
and water. When it is made quite 
smooth and free from scratches, it 
may be polished with rotten-stone and 
ml, alcohol, or spirits of turpentine. 

Oerman Silver. — ^Take 1 lb. iron per- 
oxide, pure, and put half of it into a 
wash-basin, pouring on water, and 
keeping it stirred until the basin is 
nearly full. While the water and 
crocus is in slow motion, pour ofiT, 
leaving grit at the bottom. Rep^t 
this a second time, pouring off writh 
anothm: basin. Cleanse out grit, and 
do the same with the other half . When 
the seocmd lot is poured off, thecrucus 
ih Ithe first will have settled to the 
bottom ; mur off the water gently, 
take out ^ powder and dry it^ and 
put both, when wa^eid dear of grit, 
and dried, into a box into which dust 
^ cannot get. If the work is veir dirty, 
n4> * mixture of powder and oil on 
the fingers, mid then it will be 
kpot^ if any grit is on the work. If 
the smrk is not very black, take a 
pjacehf soft thapids leather, and rub 
so^d^caroeikt cm, and when well- 
mbhic^ lMe out ihe leather, and let 


the powder fidl ofi' that is not used, 
or rub it off with a brush. Do not 
put down the leather in the dust. 

Iron and Steel. — (a) Take an ordin- 
aiy bar of wrought in)n in its usual 
merchantable state, remove the oxide 
from its surface by the application 
! of diluted sulphuric acid, after which 
j wash the bar in an alkaline solution, 

I then cover the entire bar vrith oil or 
petroleum. The bar is then ready foi* 
the chief process. A muffie furnace is 
so prepared that a uniform, or nearly 
uniform, heat can be maintained with- 
in it, and in this furnace the bar is 
placed. Care must be taken that too 
great a heat is not imparted to it, for 
on this depends tiie success of the 
operation. When the bar approaches 
a red h^t, and when the r^ess is 
just perceptible, it is a certain indica- 
tion that the proper degree of heat 
has been attained. The bar is then 
at once to be removed, and passed 
through the finishing rolls five or six 
times, when it will be found to have 
a dark polished uniform surface, and 
appearance of Russian sheet iron. 

(6) A good polish for iron or steel 
roteting in' the lathe, is made of fine 
emeiy and oil ; which is applied by 
lead or wood grinders, screwed to- 
gether. Three very good oils for 
lubacarion are oUve-od, sperm, and 
neat’s foot. 

(c) Use bell-metai polishers for 
arbors, having first brought up the 
surface with oilstone dust and oil and 
soft steel polishers ; for flat pieces 
use a piece of glass for the oilstone 
dust, and a bell-metal block for the 
sharp red stuff, and a white metal 
block for the fine red stuff. The 
polishing stuff must be well-mixed up 
and kept very clean ; the polishers and 
blocks must be filed to clean off the 
old stuff, and then rubbed over wRAi 
soft bree^ ; put only a little red 
on the blodc and keep workiDgit untv 
it is quite dry ; the piece tluMt" 
leave ^e block quite clean ; use hrtid 
to dean off the surplus red a|ttffl9e* 
fore using the brush. If the fieoe^ 
scratched, put on some more 
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which must not he too wet, and try 
again. 

(d) The polish* on flat steel pieces 
in fine watchwork is produced with 
oilstone dust, burnt Turkey stone, and 
a steel pf)li8her, soft steel, liell-metal, • 
and sharp stuff, grain tin and glossing ! 
stuff. The metals are Bcjuareti with a 
file, and vary in sliape according to the 
work in liand. 

* (c) Get an 18-gal. barrel and put an 
iron spindle through the two ends ; 
mount it on trestles in the same way 
as a butter cimrn, with a winch tf» turn | 
it by ; cut out a hole in the side Ijy 
which to intnwluce the articles to Ixi 
polished ; have a tiglit-fitting cover 
to the hole ; procure some worn-out 
casting pots or crucibles, such as used 
by casters, and pound them in an 
iron mortar, until fine enough to pass 
through a sieve which will not allow 
the steel articles to jass thi'ough. Put 
equal quantities of this grit and of the 
ai^cles in the barrel ; fasten on the 
cover, and turn the birrel for about 
an hour, at the rate of alwut 50 turns i 
a minute ; take all out of the beiTel ! 
and sift out the grit. If a finer polish 
than tliis isrequired, put them through 
another turning, substituting for the 
grit small scraps of leather, called 
mosings, which can be procured from 
the curriers, and emery flour. Do not 
more tlian half fill the barrel. 

Wkeel’Polishhig.—To afford a high 
lustre to metallic articles, substances ! 
are used which, though they attack 
the articles very delicately, possess i 
sufficient hardness to remove the , 
scratches and roughness protluced by ^ 
grinding with emery, pumice, etc. i 
These are called “polishing agents” j 
or, as they are always used in a pow- 
dered form, “ polishing powders,” the j 
most important of them being lime, I 
ferric oxide (erocus and rouge), tripoli, 
tm>putty, cl^k and graphite, 
lib For the proper use of these powders 
they are genei^y mixed with a fluid, 
water, spirits of wine or oil being used 
for th^urpose. With these fluids the 
Mlishmg a^nts are made into a paste. 
Smooth articles which can be secured 


in the lathe are polished by pressing ^ 
the tool provided with the polishing ‘ 
agent against the revolving article. In 
this case flexible pieces of leather or 
cloth can lie, used, or sticks of wood 
covered with leather or cloth. These 
tools are called “ polishing files.” By 
joining two of them together by a 
hinge-joint the “polishing stock” is 
formed, which is used for polishing 
smooth bodies in the lathe. 

In polishing, as well as in grinding, 
it is necessary that either the work or 
the tool move with great velocity, 
therefore disk -like tools are generally 
used, which secured either in a 
; lathe or a lathe-like machine, which 
allows of a still more rapid revolution 
I of the disks than the lathe. These 
disks are commonly known as buff- 
} wheels, one variety of them consisting 
i of a wooden disk covered with walrus 
! leather. 

I The final dead grinding is also exe- 
I cuted with such polishing disks. For 
this purpose very finely elutriated 
emery is uniformly applied to the 
leiither of the poUsliing wheel. When 
dry a second and third application of 
emery may, if necessary, be made. 
This disk is called the “roughing 
wheel," and when somewhat worn it 
is termed “ medium wheel,’* and when 
almost completely denud^ of grind- 
ing agent “fine wheel.” In grinding 
with these wheels, oil is used. When 
the grinding agent is used up the re- 
mainder is 8(^ed with warm water 
and scraped off with a knife to prepare 
the disk for a fresh application. In 
consequence of the rapid rotation of 
the disk the leather and the layer of 
emery become brittle and full of fis- 
sures. To remove this defect a piece 
of tallow is held against the revolving 
disk, and it is then smoothed by pros- 
ing a smooth stone against it. For 
polishing, the polishi^ agent mixed 
with oil is applied to the clean leather 
of the disk, (See also PousBDfQ 
Wheels.) 

Scratoh’Bruaking . — When artioleB 
in relief have to be brightened the 
polishing wheel is not easily employed^ 
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nor is the burnisher always a conveni- 
ent tool. Scratch-brusl^g is more 
often resorted to, this being a brush 
in which the bristles are replaced by 
wires. Hard brass wire is commonly 
used, though not always. These 
brushes may be circular to be operated 
by a lathe, as Fig. 160, or they may be 
hand brushes, as Fig. 161. To make a 



Fig. 160. 


that the wires bend out in all direc- 
! tions like a mop, it can have a long 
handle affixed and then be useful for 
scouring out vases and hollow goods. 
For use on large surfaces a brush as 
Fig. 162 may be made, this is used for 
flat plate work. 

In using the scratch-brush it is not 
usually applie^l dry, the tool as well 
as the pieces must be constantly wet 
with fluids, especially such as produce 
a foam in brushing, for instance, water 
and vinegar, or som- wine, or solutions 
of cream of tartar or alum, when it is 
desired to brighten a gold deposit wliich 
is too dark ; but that most generally 
used is a decoction of licorice-root, of 
horse-chestnut, of marsh-mallow, of 
soap-wort, or of the bark of Panama- 
wood, all of which being slightly 
mucilaginous, allow of a gentle scour- 
ing with the scratch-brush, with the 



Fio. 161 . 

hand scratch-brush, take a coil of the 
wire, of suitable fineness, and let this 
coil be as large as possible that the 
curve of the cut wire will not be great. 
A little curve is better than a quite 
itftraight wire, but it must not be too 
{Htmounoed. Having the coil of wire 
ready, do not uncoU it, but bind it 
tightly round with strong string for 
about two-thirds the intended length 
o| the brush— -say 6-8 in. Now t^e 
a chisel and cut through the bunch of 
wire close to the sti^ binding, at 
one end, and about 2 in. from the 
string at the other end. Having done 
tbk solder over the end of the bunch 
whm it is cut near the string, so as 
to satire the wires together, and make 
hhit satooth to the hand. If de- 
sired Ik Nwflri hsatdie can he bound 
to the or it anyrbe used as it 
is. mvatch'bniidi is worn so 


Fig. 162 . 

production of an abundant froth. A 
good adjunct for scratch-brushing is 
a sluillow wooden tub containiug the 
solution employed, with a board laid 
across it, nearly level with^the edges, 
which, however, project a Uttle above. 
This serves as a rest for the articles. 

When scratch-brushing small articles 
and jewellery the operator holds the 
scratch-brush as he would a writing- 
pen, and moves it over the arride wi^ 
a b^-and-forward motion impar^ 
by the wrist only, the forearm resting 
on the edge of the tub. For larger 
articles, on the contrary, the opentor 
holds his extended fingers close to thr 
lower part of the scratch-brudi, SO li 
to give die wires acertain support, sadi 
wi^ raised elbow, sdikes 
repeatedly, at the same 
the tool a sliding morion, 
hollow is met with wfaidi cannot hi 
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Bcoured longitudinally, a twisting mo- 
tion is given to the bnish. 

Brushes like Pig. 160 are used per- 
haps to a greater extent than any other, 
for plated goods of most kinds may be 
treated with a wheel-brush. The top | 
of the brush revolves towards the 
operator, who presents the object to 
be scratched to the botU)m. The 
brush is surrounded by a wocKlen cage 
or screen to prevent splashing. It is j 
open in front, and above it is placed 
a reservoir of one of the liquids above 
named, from which a slender jet of the 
liquid is allowed to dribble upon the top 
of the brush. In order to protect the 
operator against the water projected ! 
by the rapid motion, there is fixed i 
to the top of the frame a small inclined 
board, which reaches a little lower than 
the axis of the brush, without touch- 
ing it. Tliis board receives the pro- 
jected liquid and lets it fall into a zinc 
trough which forms the lK)ttom of the 
box, whence a tube conveys away the 
waste liquor to a pail beneath. 

Hand and lathe scratch-brushes are 
made of wire of various gauges, from 


(c) Take quicksilver with chalk, 
^ oz., and prepared chalk, 2 oz., mix 
them. When used, add a small quan- 
tity of spirit of wine, and rub with 
chamois leather. 

(d) Put iron sulphate into a large 
tobacco pipe, and place it in a fire for 
J hour ; mix with a small quantity of 
IK)wdered clialk. This powder should 
be used dry. 

(c) For jewellers. Take 10 parts of 
jewellers’ rouge and add 60 parts car- 
bonate of magnesia. For use moisten 
with methylated spirits (alcohol). 

I (/) For silver plate. Take 20 grains 
of argentic nitrate and 1 oz. potassic 
cyanide, and dissolve them in rather 
less than ^ i)int of water. Apply with 
a soft brush and then rub off with a 
cloth followed by a leather. 

! (<jf) For silver plate. Petroleum or 

1 paraffin oil will loosen dirt and discolo- 
! ration on silver surfaces very rapidly, 

! but the goods must be well washed 
' and polished with plenty of whiting 
I to remove all traces of the oil and 
! odour. 

i (A) For urns. Salt ground to flour 


coarse to very fine, according to their . 1 oz., finest flour emery 1 oz,, pow- 
intended uses. Scratch-brushes of dered pipeclay 3 oz., putty powder 
spun glass, with fibres of extreme (oxide of tin) 3 oz., powder^ rotten- 
fineness and elasticity, are also used stone J lb., Paris white | lb. Mix or 
for scouring very delicate objects, grind together and sift. 

When a liand scratch-brush Ijecomes (f) For general purposes. Red oxide 
worn, the bent ends are cut off with j of iron 3 parts, clialk (washed) 2 pai^, 
a cold chisel, and a new portion of | carbonate of magnesia 2 parts. Chind 
wire is unc^pvered by removing part of j or mix together and sift several times, 
the string-wrapping. The l^t way 1 {j) White rouge. Powdered tar- 

to remove the bent wire ends is to ‘ taric acid 1 part, precipitated silica 


rest the scratch-brush upon a lead . 
block, and cut the ends off with a 
sharp cold chisel, if possible with j 
one stroke of the hammer. Scratch- 
brushes must be carefully looked after 
and their wires kept in good order. 
When they begin to curl, they may 
be now and then beaten with a mallet. 

Poliebing Powders and Ma- 
terials. — Plate CUoming Powders 
<Midifa<ma2s.<--(a) Take equal peulis 
cl precipitated subcarbonate of iron 
and prepared chalk. 

(5) An impalpable rouge may be 
prepured by <^cining iron oxalate. 


11 parts. Mix and sift well. 

(I*) 4 parts powdered soda, 40 parts 
fine whiting, 1 part powdered citric 
acid. Moisten with water for use, the 
acid and soda then being dissolved 
and acting chemically on the dirt. 

Parisian Polishing Powder.— This 
has been introduced and had a large 
demand. It is an attractive rose 
colour and is suited for gold, sUver, 
or baser metals. It consists mei^ o| 

12 parts of carbonate of m a gnesia and 
2 parts of jewellers’ rouge. Water or 

i spirits can be used to a{^ it wi^ih. ^ 

Belgian PoUsking Pomr.^Thk Is 



414 Polishing and Polishes : Powders and Materials. 


recommended chiefly for silver ware. 
Fine whiting 25 parts, washed pipe- 
clay 11 parts, diy white-lead 6 parts, 
wWte magnesia 2 parts, jewellers’ 
rouge 2 parts. 

Magic Pdish , — This is chiefly used 
for brass. Mix in f lb. of water, } lb. 
of sulphuric acid and J lb. powdered 
bichromate of potash. Apply the 
liquid freely to the metal, afterwards 
wash in plenty of water, wipe dry, and 
polish with crocus or rotten-stone. 

Polishing Cloths . — These are made 
by soaking pieces of linen or damask 
in a liquid comjwsed of i)olishing in- 
gredients then drying them. 

(а) Take, by weight, 4 parts of 
Cai^le soap, 2 parts of tripoli, and 
dissolve in 20 parts of water. Soak 
the cloths in this, and then dry. 

(h) Boil 1 oz. of hartshorn powder 
in ^ pint of water ; soak the cloths in 
this, and dry. This is an efiective pre- 
paration. 

(c) For flaimel cloths. Make a solu- 
tion of 2 parts of dextrin, 2 parts log- 
wood decoction, 3 parts of oxalic acid, 
and dip the flannel in this. Wring 
gently, then sift over them a mixture 
of tripoli and pumice-stone, both finely 
powdered. I^y the moist powder^ 
cloths on top of one another and'apply 
pressure. Afterwards take apart and 
diy. 

PoUshing Soaps. — (a) Ordinary 
silver soap. Dissolve 1 lb. pure Castile 
soap in 1 lb. of soft water by heat. 
When this soap paste is ready remove 
^ from the fire and add 3 lb. of fine 
whiting. Mix well and put into moulds 
to cool. 

(б) Bose colour. Proceed as just 
^described, but let rouge take the place 
of a part of the whiting. 

(o) Bose colour. Make a soap paste 
as just described, and when ready add 
1 lb. of finest white tripoli, 1^ lb. 
t washed chalk, and ^ lb. rouge. A few 
dtic^ of oil of lavender may be added, 
lilus being a good quality soap. 

^ 8 oz. of turpentine in ^ lb. 
watw,, wd hcdl 1 lb. of good hard soap 
;|n^ '%mB^,unf3; quite (Halved. Add 

oz. liiaoid ammonia and nut to cool, 


Polishing Pastes. — (a) 6 parts vase- 
line, 10 parts fine wldting, 2 parts 
hartshorn powder, 2 parts powdered 
cuttle-bone. This should Ire of the 
consistency of lard and is packed in 
tins. A few drops of oil of laven- 
der or of nitrobenzol will afford 
perfume. 

(6) For brass. Dissolve 1.5 i>arts of 
oxalic acid in 120 of boiling water, and 
add 500 jiarts of pumice jrewder, 7 of 
oil of turpentine, 60 of soft soap, and 
65 of any kind of fat oil. 

(c) Soft soap 1 lb., jrewdered rotten- 
stone 2 lb. Mix. 

(d) 5 lb. lard or vaseline. Molt, and 
stir in 1 lb. fine crocus or rouge. 

(c) 2 lb. palm oil, 2 lb. vaseline. 
Melt, and stir in 1 lb. crocus, f lb. 
tri{)oli, and | oz. of oxalic acid. 

(/) 4 lb. iretroleum, 1 lb. lard. 
Melt together, and stir in 5 lb. crociis 
or rouge. 

All tlie foregoing would be packed 
in tins and can be perfumed as de- 
scribed with (a). 

(g) 50 parts of infusorial earth, 
10 parts flour emery, brought to a 
suitable consistence vrith soap solution, 
which is hard soap dissolved in spirits 
of wine. 

Putty Powder or Oxide of Tin.— 
Metallic tin is dissolved in nitro-muri- 
atic acid, and precipitated from the 
filtered solution by liquid ammonia, 
both fluids being l^ely diluted with 
water. The tin peroxide is then 
washed in abundance of water. Col- 
lect in a cloth filter, and squeeze aS' 
dry as possible in a piece of new linen. 
The mass is now subjected to pressure 
in a screw press, or between two lever 
boards, to make it as dry as possible. 
When the lump thus produced has 
been broken, it is placed in a crucible, 
and closely covered up to prevwt jets 
firom entering, and is then OKposed and 
heated to a white heat, and ground for 
use in the usual way ; this ozidis is 
used specially for cements, andppBshf 
ing astronomicid object-glasses for 
astro-telescopes. The puUj powdaor 
of commerce, if of good fair quali^ 
is alloyed with about equal parts of 
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tin and lead, which answers for ordin- 
ary purposes, but not for polishing 
lenses, in which good work is wholly 
dependent on the quality of the 
powder. 

Crocus and Rouge. — The rouge used 
by machinists, watclimakers, and jewel- 
lers is a mineral subshince. In its 
preparation, crystals of iron sulphate, 
commonly known as copperas, are 
heated in iron pots, by which the 
sulphuric acid is expelled and the 
oxide of iron remains. Those portions 
least calcined, when ground, are used 
for polishing gold and silver. These 
are of a bright crimson colour. The 
darker and more calcined portions are 
known as crocus, and are used for 
polishing brass and steel. For the 
hnishing process for the specula of 
telescopes usually made of iron or of 
steel, crocus is invaluable : it gives a 
splendid polish. Others prefer for the 
production of rouge the peroxide of 
iron precipitated by ammonia from a 
dilute solution of iron sulphate, which I 
is washed, compressed until dry, then | 
coeposed to a low red heat and ground ! 
to powder. 

JewdLers' Rouge.~—A rouge suitable 
for fine work may be made by decom- 
posing a solution of iron sulphate with 
oxalic acid also in solution ; a precipi- I 
tate of iron oxalate falls, wliich must 
be well washed and dried ; when gently 
heated, the salt takes fire, leaving an 
imralpable powder of iron oxide. 

Creams, Pastes, 
and Oils. — Furniture Crcavis.^a) 
Yellow wax, 4 oz. ; yellow soap, 2 oz. ; 
water, 60 oz. ; boil with constant 
stirring, and add boiled oil and oil of 
turpentine, each 5 oz. 

(6) Soft water, 1 ; soap, 4 oz. ; 

white wax, in shavings, 1 lb. Boil 
together, and add 2 oz. pearlash. To 
be dilut^ with water, laid on with a 
paint brush, and polished off with a 
hard brush or cloth. 

(o) Wax, 8 oz. ; pearlash, 2 oz. ; 
water, 6 oz. Heat together, and add 
4 os. boiled oil and 5 oz. spirits of 
turpentine. 

(d) Raw linseed-oil, 6 oz. ; white 


wine vinegar, 3 oz. ; methylated spirit, 
8 oz. ; butter of antimony, ^ oz. ; mix 
the linseed-oil with the vin^ar by de- 
grees, and shake well so as to prevent 
separation ; add the spirit and anti- 
mony, and mix thoroughly. 

Pdish for Reviving Old Furniture. 
Take alcohol 3 oz. ; spirits of salts 
(muriatic acid) 1 oz. ; linseed-oil 1 lb. ; 
best vinegar 1 pint ; and butter of 
antimony 3 oz. : mix, putting in the 
vinegar last. 

This is an excellent reviver, making 
furniture look nearly equal to new, 
and really giving a polish to new work. 
Shake it as used. If butter of anti- 
mony is not obtainable, the following 
will be the next best thing ; — 

Polish for Removing Stains, Spots, 
and Mildew from, FumiVurc.— Take 
of 98 per cent, alcohol 1 pint ; pulver- 
ised rosin and gum shellac, of each 
^ oz. Let these be cut in the {Jcohol ; 
then add linseed-oil 1 pint : shake well, 
and apply with a sponge, brush, cotton, 
or flannel, rubbing it well after the 
application, winch gives a nice polish. 

These are useful polishes for new 
furniture when sold and about to be 
taken out of the shop ; removing the 
dust and giving the new appearance 
again. 

Furniture Pastes. — (a) To keep 
wood light, scrape ^ lb. beeswax into 
^ pint turpentine. By adding linseed- 
oil the wood is darkened. 

(6) Dissolve 6 oz. pearlash in 1 qt. 
hot water, add J lb. white wax, and 
simmer for } hour in a pipkin ; take 
from off the fire ; when c<»l the wax 
will float ; it should be taken off, and, 
with a little hot water, worked into a 
paste. 

(c) Beeswax, spirits of turpentine, 
and linseed-oil, equal parte ; melt acsi 
cool. 

id) Beeswax, 4 oz. *, turpentine, 
10 oz. ; alkanet root to colour, melt, 
and strain. 

(e) Digest 2 dr. alkanet root in 
20 oz. turpentine till the colour is im« 
parted \ add yellow wax in shavings, 
4 oz. ; place on a water-bath, and nir 
till the mixture is complete. 
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(/) Beeswax, 1 lb. ; linseed-oil, 
5 oz. ; alkanet root, } oz. : melt, ad^ 
} oz: tmpentine, strain, and cool. 

Xg) Beeswax, 4 oz. ; rosin, 1 oz. ; 
>il of turpentine, 2 oz. ; Venetian red 
M colour. 

(A) 1 lb. white wax ; 1 oz. black 
rosin ; 1 oz. alkanet root ; and 10 oz. 
Hnseed-oil. ^ 


Furniture Boiled linseed- 

oU, 1 pint ; yellow wax, 4 oz. ; melt, 
colour with alkanet root. 

K ) Acetic acid, 2 dr. ; oil of lavender, 
. ; rectified spirit, 1 dr. ; linseed- 
i oz. 

) Linseed-oil, 1 pint ; alkanet root, 
2 bE. ; heat, strain, and add lac varnish, 
1 OB. 

’ (d) Linseed-oil, 1 pint ; rectified spirit, 

y2 oz. ; butt^ of antimony, 4 oz. 

(c) For darkening furniture, 1 pint 
rlmseed-oil ; 1 oz. rose-pink ; and 1 oz. 
alkanet root, beaten up in a metal 
mortar ; let the mixture stand for a 
day or two ; then pour off the oil, 
which will be found of a rich colour. 

(/) Mix 2 oz. alkanet root with 4 oz. 
shell^ varnish, 2 oz. turpentine, the 
same quantity of scraped beeswax, 
and 1 pint linseed-oil ; this should 
stand a week. 

(g) 1 part, by weight, linseed-oil ; 
parts ether; 10 parts rectified oil of 
tui^ntine; 10 parts benzine. Mix, 
apply with fiaimel. This can be col- 
oui^ if desired, with turmeric, al- 
kanet, annatto, etc. 

(A) An oil mixture the writer has 
ns^ for years with every satisfaction 
“consiBts of I pint turpentine ; A pii^t 
vin^^; and jf pint raw linseed-oil. 
Hix^ and ke;^ in a bottle. Shake 
helbre using. This goes to the colour 
imd consistence' of thin yellowish 


cream. 

Xvtlifo J^Oliah. — Flour emery 
1 port, MWdered .hathbrick 5 parts, 
powdem crocus (the middle purple 
09^ of iron) 1 

^Wlii4oir OUms PoliBh.— (a) 
; of paraffin oil in the pail 

‘cl watip’ used for washing windows, 
jpvWB h ^hrSliant finish. (6) Calcined 
psirts i cream of tartar, 


12 parts ; fine whiting, 66 parts ; starch 
powder, 14 parts ; precipitated silica, 
16 parts. Grind finely, and mix well. 
When required for use take a portion 
and make it a thin cream with benzo- 
line (which is best) or water. Apply 
with one rag and wipe off with another. 

Stoye Polisll. — Mix together, in 
powdered form, 4 parts of green sul- 
phate of iron, 2 par^ bone black, and 
2 parts of plumbago (black lead). For 
use add water to make a thin paste. 

Stoifc Paste. — Mix finely-ground 
plumbeigo (black lead) with sufficient 
silicate of soda to make a smooth paste. 
Add J lb. glycerine to each 4 lb. of 
paste. To obtain a more intense black 
a little aniline black can be added. 
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Polishing-Wheels. 

Emery Wlieel8.~<a) Can be 
made with shellac powdered fine, and 
a small portion of rosin, a piece about 
the size of a walnut to 1 oz. shellac, 
and a piece of old vulcanised rubber 
about the same size, which gives it 
toughness. Shellac about 1 oz. to 
1 lb. of emery, well melt, and stir 
about in a small iron pan ; well mix 
the powders before applying heat. Be 
careful not to bum it, or get grease 
in it ; have a ring of iron and a piece 
of plate iron prepared with black-lead 
Mid beer pretty thick ; place the ring 
upon the plate and make a mould, 
turn the stuff into it, and well ram 
down evenly ; put on one side to cool ; 
when cold, turn out and chuck in 
lathe, and with a piece of red-hot iron 
bore a hole for spindle ; after spindled 
put between centres, and trice-up 
with hot iron. Very good grindstones 
may be made with silver-sand mixed 
with powdered glass, and it is neces- 
sary to have some body besides shellac 
for coarse emeiy to form a body to 
bed the grains in. Emery dust from 
grinding glass, and Turkey-stone slips, 
and slate, may be used as a substitute 
for the flour emeiy. 

(%) The best emery wheels are 
formed of the clean emery compounded 
with just a sufficient amount of boiled 
linseed-oil, the mixture being agitated 
for a sufficient period under exposure 
to a considerable temperature and a 
frw access of atmospheric air, or some 
still more powerful oxidising agent ; 
it assumes the necessary degree of 
tenacity, Mid whilst warm, being ex- 
posed to hydraulic pressure in a suit- 
able mould, and subsequent drying in 
a stove, the emery whek is complete. 

(o) An emery wheel probably does 
more work and has less care taken of 
it than any tool of its size in the shop. 
Made of rae particles of emeiy, corun- 
dum, or carborundum, wluch are held 
tooether by a bond of some kind and 
baimd at a high temperature, it be- 
comes a^ revolvi^ tool of many cutting 


^^8. In some makes the bond is 
alio of a material having abrasive pro- 
perties, which is a valuable feature. 
Emery wheels are usually considered 
very brittle articles, but that is not 
necessarily the case. 

A few years ago we heard of many 
more wheels bursting th|Mi we do now. 
The strain on a wheel at high speed 
is considerable, and it is not advisaUe 
to run a wheel fwter than builders 
recommend. It is to their interest. 
advocate the fastest speed which £ 
safe, as the wheels do better work. ^ 
surface spe^d of 5000 ft. a minify 
gives a strain of 75 lb. per square in^ 
to the wheel, and as this increases as 
the square of the speed, the strain 
comes up ve^ rapi^y. At 10,000^ 
revolutions this would be 4 times 75, « 
or 300 lb. per square inch, which isj 
more than most wheels will stand.,’ 
Keep them at about 5000 ft., or nearly ’ 
a miUe a minute, and you get good 
results. 

The method of mounting has much 
to do with the breaking of emery 
wheels, and a few suggestions are in 
order. 

Never crowd an emery wheel on 
the arbor. It should always be an 
easy fit, so that if the arbor expands 
from heating of bearings it will not 
burst the wheel. 

Always use a good-sized flange— at 
least one-third the diameter of wheel, 
and half is better. The side next to 
wheel should be concave — never 
straight or convex. A concave flange 
^pe the wheel firmly nearer the out- 
side, and drives better, as well as 
tending to prevent brec^age. Some 
mount wheels with only a small nut, 
tmd possibly a washer under it. This 
practice is liable to break whe^. 

Grinding machines should be heavy, 
and bolted to the foundation. Cast 
iron is cheap, and it pays to use it 
here, as a heavy maohme does better 
grinding. 

Keep your rests in good order if you 
use them. They should be kept close 
to wheel, as probabty more wheels are 
broken by wcm gett^ caught between < 
2 K 



418 


Polishing- WHEELS : Emery Wheels. 


wheel and rest than in any other way. 
Caliper reats are perhaps the best, as 
^y can be kept close to the sides of 
the wheel. 

Don’t let the bearings get too hot — 
oil them often enough to prevent this ; 
for, as before mentioned, this some* 
times bursts wheels. 

When you order wheels, tell the 
maker just what work you want them 
for. If there is any reason why you 
cannot run them at the recommended 
iBpeed, better mention that too. If 
you have a piece of a wheel which lias 
given good results, it isn’t a bad plan 
to send it to the i]^er ; then he can 
send you another wheel just like it. 

The speed of wheels is important, 
uid affects their work very materially. 
About 5000 ft. a minute is recom- 
mended, as before stated, and this 
should be maintained as the wheel 
wears down. This requires a variable- 
speed countershaft, or, if a number of 
grinders are used, they can be run at 
different speeds, and the fester ones 
use wheels worn down by the first 
machines. The table shows the re- 
volutions required to give the different 
Borfece speeds noted. If a wheel does 
not work just as you wish, try chang- 
ing its sp^ ; if this doesn’t help it, 
notife the nudcers. Should it glaze 
or fill, it may indicate either that it is 
too hard or that it is running too fast. 

Keep wheels true, both for better 
work and longer life of wheels. A 
little truing each day or so will save 
off a much laiger amount a 
little later. 

The table below designates number 
of mwolutioDS per minute for specified 
diameters of wheels, to cause them 
to run at the respective peripheiy 
rates of 4000, 5000, and 6000 ft. per 
minute. 

The medium of 5000 ft. is usually 
employed in nrdinaiy work ; but in 
special CMCS it is sometimes desirable 
to^^ them at a lower or higher rate, 
eet^wding to lequinmente. 

^ stWM pn the wheel at 4000 ft. 

itoM per minute is 48 lb. 
; inch; at 5000 it., 752b. ; 


at 6000 ft., 108 lb. (‘Railway and 
Locomotive Engineering.') 


Table of Emery- Wheel Speeds. 


Diameter 
cf Wheel 

Kevohitiooe per Minute tor 
Surtooe Speed. 

Inches. 

Of 4000 ft. 

Of 5000 ft. 

Of 6000 ft. 

1 

15,279 

19,099 

22,918 

2 

7,639 

9,549 

11,459 

3 

6,093 

6,366 

7,639 

4 

3,820 

4,775 

5,730 

5 

3,066 

3,820 

4,584 

6 

2,546 

3,183 

3,820 

7 

2,188 

2,728 

3,274 

8 

1,910 

2,387 

2,866 

10 

1,528 

1,910 

2,292 

12 

1,273 

1,592 

1,910 

14 

1,091 

1,364 

1,637 

16 

955 

1,194 

1,432 

18 

849 

1,061 

1,274 

20 

764 

955 

1,146 

22 

694 

868 

1,042 

24 

637 

796 

955 

26 

586 

733 

879 

28 

546 

683 

819 

80 

509 

637 

764 

32 

477 

596 

716 

34 

449 

561 

674 

36 

424 

531 

637 

38 

402 

503 

603 

40 

882 

478 

573 

42 

364 

455 

546 

44 

347 

484 

521 

46 

832 1 

415 

408 

48 

318 

897 

477 

50 

306 

883 

469 

52 

294 

869 

441 

54 

288 

854 

426 

56 

273 

341 

410 

58 

264 

880 

896 

60 

255 

819 

888 


(d) A emery wkeef jbr mnaU 
pufyKues.—The illustration here ghm 
shows a simple plan of fitting un 
emery wheel to be driven % fpa4* 
power. An old bicycle has He ftom* 
cut, •§ ]^. 168, end attooM 
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wood framing. The base plank is 4^ 
ft. long, 1 ft. 4 in. wide, and 2 in. 
thick. The posts are 3 in. square, of 
hard wood. The ordinary concave rim 
of the wheel carries the band quite 
well and, fitted as shown, it is possible 



to get 1600 to 2000 revolutions per 
minute with ordinary pedalling. It 
will be noticed that it is the rear wheel 
of the bicycle that is used. The emery 
wheel is fitted by a mandril, so that 
wheels from 4 in. to 8 in. can be car- 
ried. 

Buffing WheeLi.—To obtain a 
smooth gloB^ finish to metals, the 
buff or poUslung wheel is used, this 
imparting a brilliance much like that 
pr^uced by the burnisher, but in 
much less ,time, and with far less 
labour. The^ wheels will take off a 
Mr quantity of material when neces- 
sary, but are not equal to the emery 
whrel in this respect. When necessary 
Ihe bulk of the material should be re- 
moved with these, and the polishing 
only done with the buff wheel. Polish- 
ing wheels were used for both purposes 
years before the solid wheels finally 
d^lao^ them. 

Ihe emei^ wheel is made up solidly 
of emery with a binding material, as 
little asposaible of the latter bcdng 
used. The polishing wheel is made 
up of wood, covered with leather, and 
having emery on the sorlaoe only. As 
they btve to be run at a very high 


r d, ^ual to, or higher than, that of 
solid wheels, great caution has to 
be observed in so constructing them 
that they shall not fly apart during the 
running. The centrifugal force is so 
h^h in wheels run at h^h speed, that 
it is not rare for solid stone wheels 
to burst ” as it is called, and 
emery and other wheels are liable 
to this. 

The best plan of construction is 
to build up the wheel in sections, 
each section “ breaking- joint,” 
and the wood considered best is 
yellow pine. Each layer of sec- 
tions should be moderately thin, 
a>K)ut ^ in. stuff, and the sections 
should be reasonably small. For 
small wheels, six sections are 
usual, while larger wheels — over 
a foot in diameter — may have 
eight. By this plan the effects of 
heat, moisture, or dryness of the 
atmosphere, will not be injurious, 
neither causing the wheel to warp, 
distort, nor otherwise alter its form. 
It will also be found that this mode 
of construction tends to increase the 
strength of the wheel above that of a 
wheel made in a solid piece. 

In arranging the cut pieces for the 
sections, it is best to have the end 
grain towards the run of the wheel, as 
Fig. 164, this plan ensuring a more 
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lasting wheel, one lees likely to fa»v« 
pieces fly off it. With the grain as 
Fig. 166 it may be more oonvenie&t 
for gluing the leather upon the peripli- 
eiy, because glue holds mucih beto 
2>2 
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to the plaxih way of the than it 
does to end grain, as in Fig. 164. 
But the reason why that arrangement 
is more suitable than Fig. 165 is be- 
cause there is little risk of pieces of the 
sections becoming detached and flying 
off. It is easy to see in Fig. 165 
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that there is a risk of pieces parting 
hnom the sections near the outer edges, 
and flying off by centrifugal force. 
With regard to the lack of holding 
power of the glue on the end grain in 
Fig. 164, the difficulty is got over 
thcntnigMy filling up the end gmn 
with plenty of glue before wrapping 
the leather round, and by t aking 
eqpedal care in the insertion of the 
pegs, in nffacd to number and position 
and thdir hold^ power. 

When making up the wheel, first 
prqiare the wo^en outside, or face- 
plate, and thmi. arrange to glue the 
nnt set of segments, or sections, on 
to this. It is beet to let stripe of 
paper come just where the joints in 
the sections come, as Fig. 166, so that 
tiiereisa strip of paper between the 
sfit of sections, and the face-plate. 
The illastration shows the face-plate 
with four sectionB glued on. ^ In mak- 
ing the {^ue do not let it be too 
watny ; it dunild be as thick as can 
he oonrenieBtly used. Much depends 
upon its holmng power, and thin, 
ittkUrj which would be suitable 
for paUern work, would dry and crack, 
ai4 foQ lo hold in an OEoery wheel. 
The dipuld' be newly made for 
this pnrfnoe* 


When the glue of the first set of 
sections has become, dry, a second 
layer or course is put on. It is im- 
portant that the joints of this layer do 
not come directly over the joints of 
the first course, the joints must be 
“ broken ” as it is termed. The next 
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important step is the pegging. This 
is done with this second and the suc- 
ceeding layers of sections. After the 
sections are glued on, a number of 
holes about in. apart are bored with 
a 4-in. bradawl, and pegs of pine are 
driven into these. Ihe pegs can be 
cut to about in. square, and the 
en^ dipped in hot glue just before 
bemg driven in. Having finished the 
second layer of sections, and allowed the 
glue to ffiy, the third and succeeding 
sections are put on in the same way. 

The next step is to bore the wheel 
to take the spindle, and w^en this is 
fitted it can be turned on its own 
spindle. When the wheel is turned 
true the leather is glued on. This U 
first soaketl in water to render it pli- 
able, and the meeting ends are fit^ 
with a long scarfed joint of from 8 in. 
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to 4 in. in length, if the re- 
volves in the dilution indicated fay the 
uTow in Fig. 167, the airangenkent of 
the scarf is that shown, Thehaireide 
of the leather is laid nest tlie ipoo^ 
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the grain of the wood is well saturated 
and filled up wi^hglue, and the leather 
strained round taut and pegged well. 
The work must be done in detail — that 
is, only as much of the leather must 
be glued at a time as can be pegged at 
once. It will be found that 4 in. to 
5 in. is enough to deal with at once. 

To give the leather a coat of emery, 
^t glue the leather, and then roll it 
in emery. If the weather is cold the 
emery might be warmed, otherwise the 
glue will harden before the emery lias 
well worked into it. * When the glue 
and emery surface has become hard, 
the wheel may be put to use. 

When the time arrives for the wheel 
leather to be re-coated with emery, by 
its having become worn smooth and 
irr^lar, the old emery must be re- 
moved before the new coat is put on. 
Warm water will soften the old coat so 
that it can be scraped off. The warm 
water should not be poured on, but 
be applied by laying furly wet cloths 
or cotton waste around the wheel. 
The new emery surface is then ap- 
plied as explained with a new wheel. 

Glaze wheels for Finishing 
Steel. — For hollow finishing the fol- 
lowing wheels are prepared. A ma- 
hogany wheel for rough glazing. A 
mahogany wheel for smooth glazing. 
A lead wheel, or lap. For flat finish- 
ing : A buff wheel for rough. A buff 
wheel for smooth. A buff wheel for 
finishing. * Lastly, a polisher. To 
make the glaze wheels ; Get the spin- j 
dies, and point them on each end ; | 
then get a block of beech and wedge 
it on the steel at one end with iron 
wedges, and turn it for the pulley for 
the baud to run on. Take two pieces 
of flat mahogany, and glue and screw I 
them together, so that the grain of one | 
pieoe Grosses the other, to prevent 
warping. Let it get thoroughly dry, 
and we^ it on the spindle, and turn 
it true. The lead wheel is made the 
same way, but made wider, and a 
groove is turned in the edge. Then 
the wheel is put into sand, and a rii^ 
of lead is run round the edge ; it is 
then turned true. To make the buff 


wheels, proceed as with the glaze ; but 
to save the expense, pine or deal wood 
will do as well as mahogany, only leave 
it about double the width of the glaze, 
which is about in. wide, by 12-14 in. 
across. The buff wheels are covered 
with glue, and then the leather is 
tacked on with tacks driven in about 
half-way, so that they may be easily 
drawn out again. The leather is then 
turned true. The polisher is made 
the same way, but the size of the 
polisher must be a little less than any 
of the other wheels, say, about 1 in. 
The buff wheels are dresi^ by laying 
on a fine thin coat of clear glue, and 
rolling them round — No. 1, in super- 
fine com emery ; No. 2, in smooth 
emery ; No. 3, by making a cake of 
equal parts of mutton suet, beeswax, 
and washed emery ; then it is hdd on 
the wheel while it is going round. 
The glaze wheels are dressed while 
using, by mixing a little of the emery 
with oil, and putting it on the whed 
with a stick or the finger. The leathw 
of the polisher is not covered with 
glue, but dressed with a mixture of 
crocus and water, not oil. Okre must 
be taken to keep each wheel and sub- 
stance to themselves, and the work 
must be carefully wiped after each 
operation ; cleanUness must be studied 
above all things in using the polisher, 
as the slightest grease getti^ on it 
stops the polishing. 
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Pottery. 

(See aleo Enamelling, Glabs, Tiles 
AND Bricks, etc.) 

The characteristic qualities common 
to all varieties of clay, and which 
determine even the making of the 
simplest pot, are two only. First 
the property of being kneadable when 
moist into almost any required shape 
(what we term plasticity), and, 
secondly) the ^perty of beooming , 
dense, hard, and durable when fired. 

' These two qualities are possessed by 
difi^nt clays in very vai^ng degree, 
and from these variations have sprung 
the broad distinctions between the 
different forms of pottery, so that 
when we speak of earthenware, stone- 
ware, or porcelain, we are merely 
<^iaf■l‘ngll^^^h^ng between different varie- 
ties of pottery which have resulted j 
from an extension by artificial means 
of variations already presented by 
certain natural clays. Thus, certain 
natural clays when fired produce a 
pottery which is porous and of no 
great hardness, while other clays fired 
at the same temperature would pro- 
duce a form of potteiy huder than 
the forcing, and practically imper- 
vious to water. This is the biWl 
general distinction between earthen- » 
ware and stonewu^e, and the practical | 
potter has simply succeeded in widen- | 
ifi g the difference between these natu- i 
nd products until he reaches forms i 
as completely removed from each ^ 
other as a pprodain cup and a salt- ’ 
gtagpd drain-pipe. I 

BoOpdf. — English porcelain and i 
earthenware am made from the ' 
following bodies, which me prepared 
by soaking the clays in a large vessel 
of water, and, when of the consistence 
of slip, passi^ them through the 
finest cw lawn into another vessel in 
wite proper gauges are fixed, so that 
the^i^fl’ Biaterials may be afterw'ards 
scaled ipjt (dip state. Olay slip should 
wei^ XtA Ik ; ^^ottiish oUy, i:i| lb. ; 

^ Ik i and flhit, 16| 


lb. a «dloD. The passing through the 
lawn 18 repeated as often asis n^ful, 
so that the mixture may be deprived 
of impurities. Care must be taken 
that the bones used for china bodies 
are not decayed, and for the other 
materials used in making porcelain, 
great care is necessary to see that they 
are of the purest kinds. These bodies 
fire at a higher temperature than 
that usually observed, and are placed 
and fixed in the furnace with ground 
flint. For the coloured iKxlies the 
marls used should be selected of the 
finest quality, argillaceous marl being 
the best ; and veiy fine lawn will be 
required if it is intended that the 
body should be clean and free from 
metallic spots. Clays in which the 
silicious ingredients are in proiwrtion 
of three to one are the best for the 
use of porcelain ; those in which argil 
is in excess aae the best for coarser 
earthenware, because less acted upon 
by alkalies. The colours in clays pro- 
duced by v^tables or tntummous 
particles are destroyed by heat in an 
open fire, and are by no means pre- 
judicial ; but those which arise from 
metallic particles are obstinate, and ' 
should be avoided as much as possible. 
Clays which contain argil and tilex 
only are very refractory, but calcareous 
earths in the proportion of 10 to 12 
I per cent, will render any clay fusible. 

I The clays for jwrcelain should be those 
I which contain the most saifd, and are 
I of the greatest fineness ; also such as 
! do not retain water with too much 
, tenacity, which is the case when argil 
I is not combined with fixed air, 
j fore all clays ought to be exposed to 
I the action of the atmosphei:e for a 
long time p^vious to using. Gal- 
oareous earth in its common form is 
limestone or spar, magnesia, etc.| wUbh 
in their pure state are not so sssil^ 
dissolved u when comtaned witii fij»d 
air. Aigillaoeous clay or alumioaob^ 
forms the basis of common alnm ; m 
called ar^, and is never fotindf pi^ ; 
the finest part is extracted foomeluta, 
and is not fusibte in the strongest kei^t 
required for china or esHwthwere* ^ 
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Aiigil in its ^sual state of dryness is 
capable of absorbing 2| times its 
weight of water. 'Siiicious earths found 
in a stony state abound in flmt ; the 
purest are found in crystals and 
quarts of a pure white ; fixed alkalies, 
vegetables, or minerals are their true 
solvents. It should be understood 
that flint and bones, in all instances, 
are to undergo the process of calcina- 
tion previous to using. 

Aiiacles formed of one of the bodies 
are first moderately burned in earthen 
pots, to receive a certain degree of 
oompectnesB, and to be ready for 
glasing. The glaze consists of an 
easily melted mixture of some species 
of earths, which, when fused together, 
produce a crystalline or vitreous mass ; 
this, after cooling, is very finely ground 
and suspended in a sufficient quantity 
of water. Into this fluid the rough 
ware is dipped, by which the glazing 
matter is deposited uniformly on 
every part of its surface. After 
drving, each article is thoroughly 
baked or fired in the violent heat of 
the porcelain furnace. It is usual to 
decorate porcelain by paintings, for 
which purpose enamels or pastes, 
coloured by metallic oxides, are used, 
BO easy of fusion as to run in a heat 
less intense than that in which the 
glazing of the ware melts. 

Black Em/pticm. — ^236 parts blue 
clay, 225 cafcined ochre, 45 manganese, 
15 Cornish clay ; the materials must 
be accurately examined on account of 
the manganese, which ought to be free 
from lime or other calcareous earth ; 
the pieces of ware when manufactured 
are very apt to crack, because of the 
sudden transition from heat to cold, ’ 
provided above a certain proportion of 
time is contained in the manganese, 
’nds kind of earthenware requires 
only once burning, after which it is 
scoured with fine sand, and then a small 
quantity of oil is rubbed over it. 

Brown,‘-~50 parts red clay, 7| com* 
mon clay, 1 manganese, 1 mt. 

Cdeedony,^Z2 parts yellow clay, 
10 Cornish clay, 4 flint. 

(hmum Brmtm or CoUagc, — 20 parts 


red or brown clay, 8 Cornish clay, 4 
blue clay, 2 flint. 

Cream Cdowr. — (a) Superior. — 14 
part blue clay, brown clay, 1 black 
clay, 1 Cornish clay, 1 flint, ^ Cornish 
stone. 

(5) Common. — 1* part blue clay, 
IJ brown clay, IJ l^k clay, 1 flint. 

24 parts aigillaceous marl, 
48 Cornish stone, 24 blue clay, 10 
bones, 1 calcined nickel. 

Favyn^ or Drab . — 40 parts marl, 4 
Cornish clay, 1 flint. 

Paim^ Porous.— 40 parts aigillaceous 
clay, 4 blue clay, 2 ^t, Kiis body 
makes porous wine and butter coolers, 
and water bottles, on the principle of 
al»orption and evaporation. The ar- 
ticle are generally ornamented with 
various coloured clays ; they should 
1^ kept in the wet clay state, at the 
time of being painted, otherwise the 
different colours laid upon them will 
not sufficiently adhere, but are liable 
to chip and peel off when burned. A 
moderate degree of heat must be 
applied, as tro great a temperature 
will cause the b^y to be too dense, 
and prevent absorption ; it will there* 
fore be necessary to fire such artides 
in the easy paits of an earthenware 
biscuit oven. 

Iron9Ume.'—{a) 300 parts Cornish 
stone, 250 Cornish clay, 200 Uue cnr 
brown clay, 100 flint, 1 blue calx. 

(5) 175 parts Cornish stone, 150 
Cornish clay, 90 blue or brown clay, 
35 flint, 5 body frit, } blue calx. 
These b^ies are very ductile, and fire 
at the temperature of the common 
biscuit oven ; each pieoe/>f ware should 
be perfectly diy when placed in the 
seggars, because they are nuu^a great 
dc^ thicker than any othur kind. 
Setters also should be used at the 
bottom of each piece, and ground flint 
applied, but not sand, for the pUK^ 
or seating ; the body, when burned, is 
quite vitaffied, and the pieces of ware 
are strong and heavy, ringing remazk* 

yower.— 10 parts chalk, 10 bhm 
clay, 5 hones, 2 flint, 14 blue ealz« 
All the materials should be graund 
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together, as much depends on the stone, 250 blue and brown clay, 240 
different articles being well united, Cornish clay, 10 glass, principeJly used 
which adds greatly to the fineness in for making stone mortars, and when 
colour and lustre. It fires at the tern* burnt is of a yellowish white, abso* 
perature of earthenware ovens. lutely vitrified, exceedingly strong, 

IMao Porcdain. — ^200 parts bones, veiy durable, and produces a clear 
115 Cornish day, 25 blue clay, 20 flint, bell sound. 

15 chalk, 10 Ccnnish stone, 1^ blue White. — 50 parts chalk, 50 blue 

calx. clay, 25 bones, 10 flint. This body is 

Pvrodain. — (a) 360 parts bones, of the same consistence, and requires 
230 Cornish clay, 50 Cornish stone, the same temperature as the jasper 
20 fliint, 20 blue or brown clay, 10 body. It is perfectly adapted also 
body frit, } blue calx. for the purix>se of figures in ma<relief, 

(6) 400 parts bones, 360 Cornish and other ornamental work, 
clay, 250 Cornish stone, 20 flint, § Coloured Clays. — These clays 
blue calx. are for the purpose of painting porous 

PrimUd Eartkenwa/re. — (a) Superior, coolers and bottles in the Mosaic style, 
3 parts blue clay, 1 black or brown and are equally applicable to the oma- 
clay, 2 Cornish clay, 1} flint, \ Cornish menting of china and earthenware ; the 
■tone. mixtures must be well ground, for 

(5) Common. — 2 parts blue clay, 2 their fineness has a great tendency to 
bro\TO or black clay, 1 Cornish clay, equalise the contraction and expansion 
]| flint. of bodies in firing. 

Ping. — 150 parts blue clay, 100 parte black Egyptian day, 

Cornish stone, 100 bones, 52 plaster. 1 white clay, 1 blue clay. 

Used for making rings and setters, for Blue. — 30 parts blue day, 1 blue 

pladng porcelain and ironstone ; the calx. 

po^l^ clay which gets dirty or Green. — 12 parts white day, 1 

injured by working may be used for nickel, | blue clay, 
the same purpose, in the proportion Orange. — 4 parts yellow day, 2 

of two of the former to one of the Cornish clay, 1 flint, ^ Conush stone, 
latter. White. —4 parts blue clay, 2 Cornish 

Saueer Mould. — 10 parts flint, 4 clay, 2 fliint, 1 Cornish stone, 
blue clay, 2 ComUh clay, 1 black clay. Oolours under Glaze) with the 
Prepared for the sole purpose of exception of the green, should be mixed 
making moulds, principally those of ; together and calcined in a reverbeia- 
saucers ; moulds made m this way are tory furnace or glazing ovqp, in seggar 
prefnable, and considerably more hillers, or dishes lined with flint ; 
durable than those which are made of j then spread on the mixture atot an 
plaster ; the contraction of this day inch in thickness, observing that the 
in burning is inconsiderable. biller or dish have a sufficient access 

parts Cornish stone, of air allowed, to prevent the metals 
250 blue and brown day, 240 Cornish from reviving again in tltoir metallic 
cUy, 10 glass, 1 blue cux. This body state; the green ingredients only 
will be s^dently vitrified at the tern* require grinding, 
p^ture of the earthenware biscuit Naplee FeUotr.— >12 parts white-lead, 

oven, and is adapt^ for the purpose 2 diaphoretic antimony, 1 crude sal 
of ffwnnfac turi^ jugs, mugs, and so ammoniac, ^ alum, lux intimate, 
it is reauisite to place rings on calcine in a crucible, over a slow firs, 
each pieoe of ^ ware, in order to keep for the space of three hours, stirriiig 
^thern from being amed when burnt it nearly the whole of the tii^ when 
m tbe evan ^ in all other reajpeota to | the mass will be found of a bsMitif^ 
***’*^^’*^^ yellow or gold colour, 

mw.. JMqr.— 480 parts Conush ! Lining parts glass of 
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antimony, 3 raw lithai^ge, 2^ manga- 
nese, 1 nitre, 1 blue calx. 

Painting Brown . — 5 parts glass of 
antimony, 5 raw litharge, 2 manganese, 

4 blue calz. 

Orange.—^ parts raw litharge, 4 
crude antimony, 2 crocus-martis, 1 tin 
oxide. 

Yellow . — 4 parts raw litharge, 3 
crude antimony, tin oxide. 

Printed Brown . — 6 parts raw li- 
tharge, 6 crude antimony, manga- 
nese, 1 blue calx. 

Printed Bloch . — 3 parts red-lead, 
IJ antimony, J manganese. After 
these ingredients have been calcined, 
add the following, and calcine again : 

2 parts blue calx, | tin oxide. This 
black under glaze, in the last stage 
of preparation, must be calcined in 
the hghest heat of a biscuit oven, 
and crystal glaze is the most suitable 
to it. The ware must be fired in an 
easy part of the glazing oven ; the 
brown calcined in the usual way, and 
dipped in the common printed glaze. 

Printed Mulberry.— A {jarts man- 
ganese, 2 blue calx, 1 nitre, | liorax, 
calcine this colour in the usual way, 
either in a dish or seggar biller, and 
after the mixture is spread on the 
dish or hiller, a small quantity of 
pounded nitre should be scattered 
thinly over, and when calcined, add 2 
parts flint glass, 1 flint ; then grind 
all the in^edients up together for 
use. * 

Green for Edgir ^. — 3 parts copper! 
oside, 3 flint glass, 2 flint, 2 tin 
oxide, 1 enamel blue. Grind these 
ingredients togetb^, isdter which add ' 
8 qt. earthenware printed glaze, and 
4 qt. cream-colour glaze, mix well | 
together and sift them through a fine 
lawn. Lay this green on the ware 
after it is dipped, and fire it in the 
ooolest part of the glazing oven. 

Naac Printed Flux. — {a) 2 parts 
flint, 1 frit for glazes, f flint glass. 
(6) parts flint, borax, 4 
(o) 8 parts flint glass, 2^ flint, 1 
nitre, 1 borax. 

PrintAing and Edging Blue , — 2 parts 
blue oslx, 3 frit for glazes, If flint 


glass, 1 flint, } white-lead. The frit 
should be prepared without the tin 
oxide, when mixed with the blue calx, 
for tliat metal and arsenic are both 
prejudicial to its colour. 

Strong Printing Blue . — 2 parts blue 
calx, 3 blue printed flux. 

Weak Printing Blue . — 1 part blue 
calx, 4 blue printed flux (6). 

Enamels and Fluxes. — The 
enamels, after being finely ground, 
should be thoroughly dried ; then 
mixed up with turpentine, and used 
like other colours with a pencil ; after 
which fused again, and vitrified by 
fire. Spirits of tar may be substituted 
instead of turpentine in all enamels, 
with the exception of blue and colours 
prepared from chrome. With r^ard 
to the burning, the lustres will bear 
the highest temperature of an enamel- 
ling heat : the rose colour, cornelian 
red, and pomona green require a less 
degree of heat, and are generally 
pl^ed in the middle of the kiln or 
muffle, as well as burnish gold ; other 
colours are not so susceptible of being 
destroyed by heat, and will fire in any 
part of the kUn or muffle. The even 
surface of the various coloured grounds 
on china is produced by first laying 
the space wanted with linseed-oil, pre- 
viously boiled with a little red-lead and 
a small portion of turpentine ; the 
enamel colour is then ground fine, 
and dusted on the oiled part with cot- 
ton wool or laid on with a lai^ camel- 
liair pencil. The component parts of 
the different colours are as accurately 
stated as possible, but the preparation 
principally depends on observation, 
therefore experiments will be neces- 
sary that a proper judgment may be 
formed. 

Baleam of Sulphur.— -Heko 2 parts 
flower of sulphur, and 4 of turpen- 
tine ; put them in a vessel over a 
slow firo until the sulphur is com- 
pletely dissolved ; after which add 8 
parts linseed-oil, and continue the 
same degree of heat for about one 
hour ; previous to becomii^ cold, 
strain it through a piece of cloth. 

Block Copper black is a 
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very fine colour, the obtaining of 
which depends upon a proper tempera- 
ture of heat being applied, for nothing 
is more fickle and uucertedn ; if in the 
least degree overfired, the colour is 
destroyed, and becomes of a dirty 
green. The other blacks are called 
umber blacks, and will stand any de- 
gree of heat which is required in an 
enamelling kiln or muffle. The umber 
to be higldy calcined in a biscuit oven, 
but peurticular caution should be ob- 
serve that it is the real Turkey um- 
ber, and not the English, which is of 
an inferior quality. The two first 
enamel blacks to be calcined in the 
usual way ; the materials of the two 
latter only .want grinding. 

Enamd Painting parts 

borax, 2 calcined umber, red-lead, 

2 enamel blue, 1 flint, 1 blue calx. 
A superior black enamel is composed 
by uniting with 8 parts of this com- | 
position, 1 enamel, 1 enamel purple. 

Enamd Printing Black . — 1 partcal- 
dned umber, caldned borax, A blue 
oalz. 

Cap^ Black Emmd . — 1 part cop- 
per moined, 3 enamel flux (a). 

Blub Enamels.— For these the ma- 
terials must be calcined in an air fur- 
nace or Rasing oven, and caution 
should be observed that they are not 
too finely ground at the mill, in order 
to prevent them from crazing or chip- 
ping after being burnt on the pieces 
of ware, (a) 16 parts flint glass, 6 red- 
lead, 2 white enamel, 2 blue calx, 

1 common salt, 1 potash. (6) 16 parts 
flint glass, 5 led-lead, 2 nitre, 2 pot- 
ash, ^ blue calx. 

IRmc Calm. — (a) 30 parts refined re- 
goluaof safifie, 1 plaster, i borax, (b) 
30 parts refined regulus of cobalt, 1 
plaster, | borax. These materials to 
be made very fine, and well mixed •, 
put the mixture in earthenware biscuit 
cups in. high, 3 in. diameter, and 
^ ]| in. tliiok, filled nearly to the top ; 

in a furnace, the fire to be 
IncreaM uptil the mixture is in a 
state of fiiriet){ the same degree of 
hei^ hiu# be continued fur abwt six 
hq^ ^iterwards, and then the file 


hastily slackened ; this u|)eFation will 
occupy 12>13 hours-; at the top of the 
cups will be found a blue calx sepa- 
rated from the nickel ; but as a laige 
proportion of blue will still remain in 
the nickel when sunk to the bottom 
of the cups, it will be necessaiy, in 
I order to procure the whole of the blue 
contained, to pursue precisely the 
same metluKl over again. 

Cobalt Bine or Retjidns of Cobalt . — 
60 parts cobalt ore, 50 potash, 25 sand, 
10 charcoal. Work the same way as 
for regulus of zaffre. 

To Kefine Regulus of Cobalt. — 50 
parts regulus of cobalt, 6 potash. Re- 
fine as for regulus of zai&e ; the opera- 
tion of refinitig must be repeated until 
the scoria is of a bright colour and 
of a slight bluish hue ; then spread 
the purified metal, finely pulverised, 
^ in. thick, on flat pieces of earthen- 
ware covered with flint ; place in a 
reverberatory furnace, and apply a 
moderate degree of heat for a few 
hours. 

SnuUU. — 32 parts suad, 82 potash, 
10 borax, 1 blue calx. ' These smalts, 
the materials of which are calcined in 
the usual manner when finely pulver- 
ised will produce a fine rich-looking 
blue powder. 

Re^uB of Zaffrt . — 112 parts Baffin, 
57 potash, 18^ churcoal. The charcoal 
being pulveri^, and all the matnials 
mix^ up together, they are put into 
large-siz^ crucibles capable of holding 
3-4 qt., and filled quite full, then 
placed in a strong brick-built revttber- 
atory furnace, commencing with a slow 
fire, and continued for some time, bat 
as soon as it is heated to a red-heat, it 
will require a considerabiy streak 
fire before the ocfiiesion between the 
different particles is gufiAdently de* 
stroyed. This operation will be com- 
plete in about ten hour8,tiie weight of 
the r^;ulu8 being 81-88 lb. ; on m a MU - 
ining the scoria, u there remidnemhmd 
with it small pieces of metal Hke atiMm 
shot, or when pounded, If the SQoria 
baa a bluish oast, the fiiu bm UP t heen 
strong enough ; there is 
dagger to be apprehended 
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most intense heat, provided the parti* 
cles in fusion do npt perforate the cru- 
cibles. Ai> the bottom of each cake of 
regulus there will be bismuth slightly 
adhering, which is easily separated 
without the application of any great 
degree of heat, by placing the cakes 
upon an iron plate or jian, which will 
soon bring the bismuth into a state of 
liquefaction, and it can then be sepa- 
rated from the regulus. 

To Refine Regulus of Zaifre. — 50 
parts regulus of zafire, 6 potash, 8 
sand, pulverise and well mix, then put 
in crucibles holding about 1 J lb, each, 
and fire in a reverberatory furnace, 
commencing with a slow fire, and 
gradually increase the heat for about 
eight hours ; by that time the regulus 
wUl have fallen to the bottom of the 
crucible, and the scoria found at the 
top will be of a blackish green, it will 
then be that another course of refining 
should take place, in order that the 
regulus may be obtained in a more 
p^ect state of purity. 

Brown Enamels. Dark. — 1 part 
copperas calcined brown, 2 enamel fiux 
(d), { enamel flux (a). Brown enamel 
only requires grinding before it is fit 
for use ; the copperas for the purpose 
of making dark brown will require cal- 
cining in the most intense heat of a 
biscuit oven ; the colour of it varies 
according to the temperature it under- 
goes, first white, then orange, red, and 
lastly browm 

part calcined umber, 1 
yellow under glaze, } copperas calcined 
red, I white enamel, 4} enamel flux 
(6), 3 enamel flux (o). 

Enamel FLUx.--<a) 8 parts red- 
lead, 6 flint glass, 3 borax, 3 flint. 
(6) 7 parts red-lead, 4 borax, 2i flint, 
(o) 4 parts borax, 3 red-lead, 3 flint 
glass, 2 flint, (d) 8 parts red-lead, 
1 flint glass, 1 flint. 

Gold Flux.— 11 parts borax, 
lithaige, 1 sUver oxide. In these 
enamel fluxes the materials are to be 
made very fine, particularly the flint, 
and ndxed well together, so that the 
particles may more easily conci'ete when 
ma state of fusioa; then cwdciued in an 


air furnace or an earthenware glazing 
oven, when the whole mass, by means 
of the proi>er temperature of fire, will 
be changed into a brittle resplendent 
and transparent glass. 

Gold Bronze. — 2} parts burnish gold, 
2 copper oxide, 1 quicksilver, J gold 
flux. Having dissolved the copper in 
^ua fortis, it is again separated from 
its solvent, and falls to the bottom of 
the vessel by the addition of iron; the 
precipitate of copper may be increased 
or diminished at discretion, which 
makes the bronze richer or ][X)orer in 
colour acconling to the proportion of 
burnish gold contained in the mixture. 
It is cluefiy used for ornamenting the 
liandles and heads of jars, vases, and 
BO on, and occasionally intermixed 
with burnish gold. 

Gold Solutimt. — Put 40 dwt. aqua 
r^^ in a small bottle, to which add 
5 dwt. grain gold; the solution will 
immediately commence, and may be 
observed by the effervescence which 
arises at the time ; when the solution 
is complete, the whole of the gold will 
I be dissolved, which will be accom- 
plished in alx)ut two hours if the adds 
Ije genuine, but when they are not, it 
will be requisite to apply heat to &ci- 
litate the solution. 

Bw'nish Gold from, Brown Gold . — 
12 parts brawn oxide of gold, 8 quick- 
silver, 2 silver oxide, 1 white-lead. 
Put the whole of these ingredients 
into an earthenware mortar, and tri- 
turate them until the whole is mnalga- 
mated ; the mercury being the solvent 
fluid, very readily combines with the 
rest, to which it communicates more 
or less of its fusibility, after which 
grind them very fine with spirits of 
turpentine. 

Burnish Gold from Green Gold , — 
12 parts green gold, 7& quicktdlver, 1| 
silver oxide, gold flux. Place the 
gold in an earthenware vessel on an 
open fire, and when heated red hot, 
t^e four times its weight of merouiy, 
and pour it in ; the mixture to be 
stirred with a little iron rod; the gold 
I will be dissolved ; it is then thrown 
' into a vessel full of water until it co- 
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agulates and becomes manageable ; 
much of the mercury is then pressed , 
through a piece of leather, and the ! 
rest is dissolved by a quantity of ni- j 
trous acid ; the acid is afterwards j 
poured off, the gold remaining is re- 
peatedly washed with boiling water as ! 
often as needful ; it is then dried and | 
mixed up with the other ingredients, I 
and ground with spirits of turpentine ! 
for use. 

CMd Lmtre. — ^Take grain gold and ' 
dissolve it*in aqua regia, as for solution | 
of gold ; add 5 gr. tin ; an effervescence ; 
takes place when the solution is com- | 
pleted and in a proper condition to be 
mixed ; take balsam of sulphur 3 parts, 
spirits of turpentine 2 parts, mix them 
well together over a slow fire, then 
gradually drop the solution of gold into 
the menstruum, and keep stirring until 
the whole solution be added ; provided 
the mixture should appear too thick, 
add more turpentine till of a proper 
consistence. 1 02 . gold dissolved in 
the manner describe will make up- 
wards of 2 lb. prepared lustre, and 
must be used with turpentine, for all 
other spirits are injurious. 

Pertiom Gold Lustre. — ^Take any 
quantity of the precipitate of gold, 
^t mixed with a small portion of fat 
oil on a fiat piece of earthenware, then 
place it on a stone previously heated, 
and when the mixture begins to be in 
an eUquated state, stir it well with a 
palette knif^, and keep adding more 
oil by a little at a time, until with the 
continuance of a gentle heat it assumes j 
the colour of balsam of sulphur, then 
add, with a less d^^ree of heat, tur- { 
pentine in small quantities. 1 oz. of i 
the precipitate of gold will make about | 
1 lb., more or less, of lustre, having i 
more , solidity and opj^ty than gold 
lustre. The proportions of the fat 
of turpentine to the spirits of tur- ’ 
pentine, are 1 part of the former to 3 ! 
cf the latier. I 

tlssBM Enamsls. Etm Orem.-- , 
perts p^-leaa, 15 flint, 12 borax, [ 
Sf Okie jvitiio] calcined. To these . 
jiititssipls, after be^ caleined in an | 
air* furnace or glazing oven, must be 


added 12 parts white enamel, then 
grind them all together. 

Orau 6'rccn.— 3§ parts blue green 
frit, 1 enamel yellow. 

Ydlow Green . — parts blue green, 

1 enamel yellow. 

Potnona Green . — 1 part oxide of 
green chrome, 2^ enamel flux (a), 1| 
enamel flux (d). This green is pre- 
pared by simply grinding the ingi^- 
ents, and pr^uces that dark colour 
equal to the French green, provided 
the oxide is genuine ; and by adding 
a proportion more of flux and white 
enamel, there still will be a rich tint, 
though weaker and lighter in colour. 

Okanoe Enamel. — 1 part orange 
under glaze, 2 enamel flux (a), 1 enamel 
flux (d). 

Platinum Lustre. — Dissolve platina 
as fur silver lustre. Let the solution 
fall into a large vessel of water at the 
temperature of blood-heat ; the sal 
ammoniac must then be added, and 
the precipitate will immediately de- 
scend to the bottom of the vessel u;; 
an orange-colour powder; decant off 
the water, and repeatedly apply to 
the precipitate boiling water until the 
water b^mes quite insipid ; after 
being gradually dried it is then used 
for ^e purpose of producing a silver 
lustre in the following manner : First, 
procure brown earthenware of a full 
soft glaze, and with a broad camel-hair 
pencil lay on all over the piece of ware 
the platina in solution, and fire it at a 
strong enamelling heat, by which it 
will acquire a shining steel-colour 
lustre; then take the platina oxide 
mixed up with water to a thiokish 
consistence, and lay it on the steel 
lustre, and fire it again in a kiln or 
muffle, but not to exceed a blood-red 
heat ; it is then called silver lustre, 
being less resplendent, havii^ mme 
solidity and whiteness, and a veiY 
fsimUar appearance to silver. On aU , 
white earthenware the platina in sffltt* ' 
tion is perfectly sufficient to prndiiOk 
a silver lustre. ' ^ 

PuBPLfi Enamel.— -4 parts gold in * 
solution, 1 tin in solutmn. irqanre 
a vessel to contain 50 parts ol watar 
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about the temperature of blood-heat, 
to be well mixed with the Kolution of 
gold, and then add *the solution of tin 
by dropping it into the menstruum, 
at the same time constantly stirring 
it with a strong feather, which will 
produce a fine purple-colour liquor ; 
but it will be necessary to add a few 
drops of the solution of silver, which 
will much assist to raise the colour 
and bttuty of the purple ; to help the 
precipitation of the gold from its sol- 
vent (provided the precipitation does 
not immediately take place) add a large 
proportion of filing water or a small 
quantity of sal ammoniac, and a pre- 
cipitate will instantly be procured ; 
the clear liquor must then be decanted 
off, and the boiling water repeated 
until it is completely insipid. The 
residue consists of the oxides of gold, 
tin, and silver in combination, and is 
the only substance which has the pro- 
perty of communicating the purple 
colour to enamel glass ; after the pre- 
cipitate is prepar^, the flux must be 
added ; the properquantity will solely 
depend on the fusibility or softness of 
the flux, and as the operation in a 
great measure depends on observation, 
a few experiments by the operator will 
be found useful. To the purple pre- 
cipitate may be added 30-45 enamel 
flux (c), according to the strength of 
colour intended to be made. 

P^vrpU Distance . — 2 parts enamel 
purple, 3 manganese oxide, 12 enamel 
flux (c). 

Eim Enamels. — I part green cop- 
peras calcined, 3 enmnel flux (c). The 
greatest difficulty in preparing red is 
the oaldnation of the copperas ; calcine 
the copperas in a vessel exposed to the 
heat of an open fire, by which means 
it will dissipate all its volatile contents, 
and leave a residue of iron oxide in 
iwwder ; when it attains an orai^ or 
light red, the calcination is sufficiently 
aocompUshed ; the residue is then 
washed repeatedly with boiling water, 
until the water becomes insipid and 
,free from sulphuric add. 

Comdian Red, — 1 part iron chro- 
mate, 3| enamd flux (d). This fine 


colour is produced from iron chromate, 
which has a greater affinity for lead 
than an alkali, consequently the flux 
prescribed is the only one which is 
susceptible of yielding its proper colour, 
as those fluxes which contain a large 
proportion of borax are very prejudici^ 
destroying the colour, and with the 
greatest (hfficulty forming any affinity 
at all, therefore should be avoided. 
The flux used should be highly calcined 
until it assumes a dark orange-coloured 
glass. Mix up with spirits of turpen- 
tine when dry. 

Rose CoUmr . — 3 dwt. gold in solu- 
tion, 60 leaves book silver, 2| lb. 
enamel flux (a). Procure a vessel to 
contain 10 parts the quantity of hot 
water, then mix the water and gold 
t(gether while the water is at the 
temperature of 190° F. ; add pulverised 
sal ammoniac rather copiously, at the 
same time briskly stirring the mixture 
with a strong feather, un& the appear- 
ance of a decomposition takes pWe, 
which will soon be observable by the 
gold being precipitated from the men- 
struum in the form of a fine yellow 
powder ; when that is accomphshed, 
let the vessel stand undisturbed a short 
time to allow the precipitate to subside, 
then decant the liquor off, and still 
add boiling water repeatedly to the 
precipitate until the water is perfectly 
insipid ; in the next place put it on a 
plaster bat to dry, after which it must 
be mixed up with book silver and flux, 
aocording to the proportions given 
above, and well triturat^ in a mortar ; 
then send it to the mill to be ground, 
when it will be in a proper state for 
use. This colour is supposed to be 
best when of a purple tinge, which 
may be produced by merely nalcinitig 
the preparation to the heat of ignition 
previous to being ground ; if the colour 
be too dark, the mixture does not 
possess a sufficient quantity of silver ; 
if it is too light, the silver must have 
been very plentifully added, therefore 
the operator must add or diminiiA 
accordii^ly. Great caution must be 
observed with the receipt, as the gold 
precipitated by the sdl unmoniao will 
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unite with it, and then has the pro* 
perty of fulminating ; and when gently 
heaW or smartly struck with any 
hard instrument will immediately 
detonate ; this can only he obviated 
by a plentiful use of boiling water ; a 
caution which ought to be strictly 
attended to, as it removes the danger- 
ous quality by depriving the gold of 
its salt. 

Silver or Steel Lustre.—TIus is 
prepared by taking platinaand dissolv- 
ing it in aqua r^ia composed of equal 
parts of spirits of nitre and muriatic 
acid. The solution must be placed in 
a sand bath at a moderate tempera- 
ture ; then take 3 parts of the spirits 
of tar, and 1 part of the solution of 
platina, mixing the solution with the 
tar very gradually, for as soon as the 
combination takes place, an effer- 
vescence will arise, the nitrous acid 
will evaporate and leave the platina in 
combination with the tar. After the 
above process has been performed, 
should the menstruum be found too 
thin and incapable of using, set it on 
a sand bath as before for a few hours ; 
the spirit of tar will evaporate, and 
by that means a propw consistence 
wu be obtained. It must be used 
with spirits of tar. 

SHver Solution . — 1 part nitric acid, 
and 8 of boiling water ; add one-third 
of its weight of ^ver, dilute with 5 
times its quantity of water, then add 
a portion of common salt, stirring it 
all tiie time ; immediately a white 
prec4>itate will fall to the bottom of 
the vessel ; the liquor must then be 
decanted off and boiling water re- 
peatedly added, until tne water is 
qmteinsimd. This preciptateis the 
pure oxide of silver, and is the same 
as that used in the {msparation of 
burnished gold. 

Tin SoLunov.— 2 puls nitrous add, 
imd 1 part muriatic add, with an equal 
part el wato* ; add granulated tin by 
si^ nieces at a ti^, so that one 
pisbe be dsMdved before the next is 
addefU TUs aqua regia will dissolve 
halt. Hi w^ht of tin ; the solution 
„wlteii properly obtained is of a reddish 


brown or amber colour, but when 
gelatinous the solution is defective. 

Tin Osridt:. — Take any given quan- 
tity of grain tin, and melt in an iron 
ladle ; when in fusion, pour it into a 
vessel full of cold water, by which 
means the tin will be redu^ into 
small grains or particles adhering to 
each other ; then take a biscuit dish 
previously lined with flint, spread it 
slightly over with pounded nitre, take 
the granulated tin and lay it on the 
dish 2 in. thick, adding a little more 
nitre on the top ; 1 lb. nitre will be 
sufficient to oxidise 5 lb. granulated 
tin ; the dish containing the tin and 
nitre is to be calcined in a reverbera- 
tory furnace or glazing oven ; parti- 
cular attention is requu^d in heating 
I it, so that plenty of room remains to 
I admit a free access of air to pass over 
the metal, otherwise it is impossible 
to obtain the whole of it in an oxidised 
state. 

White Enamels.— These require 
the materials to be made very fine 
and calcined in air furnace, the heat 
at first to be generated very gradually ; 
and when the whole mass is in a state 
of fusion, increase the fire qtiiokly, 
and there will soon be produced a fi^ 
white enamel ; in the time of fusion 
it will be requisite to keep stirring 
the whole together with an iron 
spatula or rod. 

Vonetian 3| parts flint, 8 

calcined borax, 1 Cormsl\ stone, 4 tin 
oxide. 

Common White . — 8 parts flint glaw, 
2 red-lead, \ nitre, | arsenic. 

*Ybllow Enamel.— 1 put Naples 
yellow, 2 enamel flux (a), 1 enamti 
flux (c). 

01aB6«. — There are 8 sorts of 
glases— viz. lead, salt, sod felspar. 
Lecu^laze can be form^ in two ways. 
(1) The biBOuitware is dipped Into a 
tub containing a mixture of slMNit 
60 pints lithatve, 10 blay^ end? 21 
ground flint, <^vsed in water lb 
oreamvoonsisteDoe. WlientiksliattI, 
enough adheree to give a mtifintb 
{feeing when re-beated. The pi yos 
are then again padted in |NSced 
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clay cases resembling bandboxes, called 
Beggars, with small bits of pottery be- 
tween, and fired in a kiln. The glaz- 
ing mixture fuses at a very moderate 
heat, and gives a uniform glossy coat- 
ing. (2) The common clay vessels are 
painted over with red-lead. If the 
vessel thus painted is exposed to 
a moderate red heat, a glaze is 
produced. These red - glazed 
vessels are most dangerous for 
household use, since the glaze is 
dissolved off by acid. Salt ffhtze 
consists in throwing common salt 
into the kiln in which the vessels 
are heated. The salt is volati- 
lised and decomposed by the 
joint agency of the silica of the 
ware and of the vapour of water 
always present. Hydrochloric 
acid wd soda are produce<l, the latter 
forming a silicate, which fuses over 
the surhce of the ware, and gives a 
thin but excellent gla^. Felspar 
glaae may be either ground felspar or 
a mixture of gypsum, silica, and a little 
porcelain clay difius^ through water, 
piece is dipped for a moment into 
this mixture, and then withdrawn; 
the water sinks into its substance, and 
the ^wder remaiuB evenly spread 
upon its surface ; it is once more dried, 
and lastly, fixed at an exceedingly high 
temperature. The coarse stone-ware 
made at Bristol is glazed by the vapour 
of common salt, as is also the Stafford- 
shire flint-ware. The latter is thebetter. 
The yellow ^laee is made by mixing 
together in water, till it becomes thick 
like cream, 112 lb, white-lead, 24 lb. 
ground flint, and 6 lb. ground flint 
glass. Manufacturers in this differ. 
Nottingham black glaze: 21 parts 
white-lead (by weight), 6 powdered 
flint, and 8 manganese. Another 
method is to immerse dried potteiy in 
sea s alt, , and bake. 

EbrtAentMtre.— (1) For the glaze, a 
mixture of borax, Cornish stone, calcic 
carbonate, flint, and kaolin, is first 
fused in a small reverberatoxy furnace, 
shown in section in Fig. 168 : A is 
thestok^ole ; M, flre-pl^ ; N, grate ; 
K, damper ; HSB, bed on wbi^ the 


' mixture rests, having been thrown in 
I at y ; P, chimney ; R, opening by 
I which the mixture, when thoroughly 
fused, is run out into an iron vessel 
containing water. The molten mass 
is broken up by the cold water, and 
is transferred to small mills, similar 



to those employed for grinding flint 
and Cornish stone. After prolonged 
grinding with water, and passing 
through sieves of great fineness, it is 
purifi^ by agitation in a blunger 
armed with horse-shoe magnets. A 
proportion of this slip is mixed with 
a slip consisting of Cornish stone and 
plumbic carbonate, or an equivalent 
of plumbic oxide. Into this liquid 
mixture, contewed in convenient 
tanks, the wares, rendered porous by 
burning, are dipped ; the mixture is 
kept in constant agitation, and the 
porosity of the ware ensures enough 
being l^en up to produce a sufficient 
glaze. Considerable skill is required 
to dip the difierent forms of ware in 
such a manner that the glaze may be 
equally distributed, and as little sur- 
face as possible be covered by the 
dipper’s ^d. When the parts that 
have been rubbed, (nr insufficiently 
covered with the liquid glaze, have 
been retouched, and the ware has 
been thoroughly dried, it is repila^ 
in Beggars, prep^tory to the fusion 
of the glaze, l^e ware can no longw 
be packed one pece upon anotlur, as 
in ^e previous firing, for Hie fmron 
of the glaze would cause the pMoes to 
adhere, and great damage would 
ensue. The waxe is therefore separated 
by the insertion of props of renraotoiy 
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clay, made in such form that as small 
a pax^ of the ware as possible shall be 
touched. The seggars with their con- 
tents are built up in a kiln similar to 
, the one employed for the first firing, 
only somewhat smaller. The seggare, 
as in the previous case, are made air- 
tight by the insertion of rolls of plastic 
clay. The firing lasts some 18 hours, 
and its progress is tested by the re- 
moval of pieces of ware similar to that 
being fired, and previously dipped in 
the same glaze. The test-pieces are 
usually made on purpose, and pierced 
in the centre to facilitate removal. 
(Powell.) 

(2) Silicate of potash or soda at 
36® B. may be used either alone or 
mixed with 20 per cent, of red-lead 
and 5 per cent, of silica. The thick 
varnish is brushed over the half -burnt 
articles, which are then dried and 
burnt. The same glaze can be used 
for statuettes, etc., being quite inde- 
structible when properly burnt in. 
(‘Dingl. Pol. Jl.’) 

(3) (a) Silicate of soda at 50®B., 100 
parts; powdered quartz, 15; chalk from 
Meudon, 15. (b) Silicate of soda at 
50®B., 100 pax^; powdered quartz, 
15 ; chalk, 15 ; borax, 10. This is 
quite free from poisonous ingredients, 
and is used at the Lanilis potteiy, 
near Brest. (Salvetat.) 

(4) For day tobacco pipes, requiring 
<mjty moderate heat, so that in burning 
the pipes will not be baked too hard. 
(a) fibke a saturated solution of sugar 
of lead (lead acetate) in hot water. 

. Dip the pipes in this, or apply it with 
* a brush to the outside, then dry and 
expose in an open muffle at a low red 
heat imta properly glazed. (6) Potas- 
sium carbonate, 1 part ; borax, 5 ; 
melt together in a sand crucible, pour 
out on an iron plate to cool, powder, 
and mix into a paste with a little tur- 
pentine oil for use. Apply with a 
urudi or clean rag, and heat slowly in 
a malBe or oven to incqnent redness. 

(5) White earthenware glaze: 35 
CpiiDiBli sWm/ 20 borax, 10 crystal 
soda, 90 r^-lead, | blue calx; calmne, 
.p^esiae eoarsely, and grind with 


20 lb. white-lead, 101b. Cornish stone, 
and 5 lb. flint. 

Alkaline.— 30 parts borax, 30 flint, 
13 Cornish stone, 2 tin oxide. The 
materials must be calcined, and par- 
ticular caution observed in the course 
of chipping from the seggars, that not 
the least particle of any colouring 
matter be mixed with it, for it is very 
susceptible of being materially injured 
in its colour ; when ground, a small 
quantity of muriatic or nitrous acid 
should be added, and at the same time 
quickly stirred about, and the motion 
continued for some time, in order to 
prevent it setting at the Attorn of the 
vessel ; in all other respects treated 
the same as common glazes, except 
with regard to dipping, in which case 
it must be used very thin. 

Blue. — 50 parts flint, 30 borax, 22 
red-lead, 10 Cornish stone, 6 crystal- 
lised soda, 6 tin oxide, 3 blue calx. 
In preparing this glaze follow the same 
directionB as for porcelain glaze. 

Blue and Oreen Edge.— 72 parts 
litharge, 36 Cornish stone, 20 flint 
glass, 17 flint, 12 frit for glazes (5), | 
blue calx. The blue and green ed^ 
ware when dipped in this glaze should 
be perfectly dry previous to being 
placed in the sugars, and the green 
edge should be seated in the coolest 
part of the glazing oven. 

Brown Cottage. — 60 parts litharge, 
32 flint, 8 brown slip. This glaze re- 
quires using about the same consistence 
as the cream colour glake, and wQl 
stand the highest temperature of heat 
in a common glazing oven. 

Calcedony.— 6.5 parts lithaige, 40 
Cknmish stone, 20 flint, 6 frit for glues 
( 6 ). 

Common Printed.— 90 parts white- 
lead, 45 Cornish stone, 22 flint, 20 
flint glass, J blue calx. To this, after 
being properly ground and sifted, add 
1 lb. common salt and | lb. borax, 
which fonns a smear or now, m it is 
generally termed, but must not be pmt 
into the ^aze until the blue stsin » 
perfectly incorporated witli it,; 
ware dipped therein must be plaoed in 
seggars washed with gbuM. : 
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Cream-Colour. — (a) Superior . — 86 
parts white-lead, 40 Cornish stone, 22 
flint, 16 flint glara’ 8 frit for glazes (6). 

(6) Common.— 75 parts lithai^, 40 
Cornish stone, 23 flint, 10 flint glass. 

CnrsTAL. — 106 parts Coi^ish stone, 
90 borax, 60 flint, 60 red-lead, 12 
ci^stal soda, 10 tin oxide, J blue calx. 
This glaze produces very superior white 
earthenware, and, for the purpose of 
enamelling, the colours, lustres, and 
burnished gold appear to considerable 
advantage ; it is also adapted for iron- 
stone, and makes superior blue printed 
earthenware ; it has a singularly 
striking effect on printed brown and 
mulberry. When used for dipping it 
must be considerably diluted, and re- 
quires but little shaking from the hand 
of the operator. It requires the heat 
of a china glazing oven, but to answer 
the earthenware oven a small addition 
of white-lead must be made, according 
to the temperature of firing. The 
materials must be mixed and (Reined, 
and the ware fired in lime and slip 
seggars, well washed. 

Drab. — 70 parts litharge, 30 flint, 
26 Cornish stone, 10 drab slip. 

Earthenware Printed.— (a) Su- 
perior . — 90 parts white-lead, 35 Corn- 
ish stone, 20 flint glass, 20 flint, 60 frit 
for glazes (6), 1 blue calx. 

(f?) Common,— -85 parts white-lead, 
36 Cornish stone, 22 flint, 16 flint 
glass, 24 frit for glazes (6), ^ blue calx. 
These glazef, when ground, to be 
sifted through a fine lawn ; the former 
glaze is of tlie finest texture, and will 
r^uire ratlier a thinner coating when 
dipped than those of common glazw. 
Fure in seggars, either washed with 
common glaze, or a mixture of lime 
and slip without flint. 

Frit Body. — 90 parts Cornish stone, 
40 flint, 30 crystal soda, 8 tin oxide, j 
10 borax. This frit is used in small j 
quantities, in oliina and ironstone 
bodiee. 

Frit for Glazes. —( a) 40 parts 
Cornish stone, 36 flint glass, 20 
lead, 20 flint, 15 potash, 10 white- 
lead, 8 tin oxide. This frit is intended 
to be used In glazes, in lieu of those 
3 


which contain a large proportion of 
bomx ; therefore substituting it when 
the price of that article is Idgh, will, 
of course, be advantageous, and the 
texture of the glaze will still be good 
and admissible. 

(6)36 parts Cornish stone, 30 red- 
lee^, 20 flint, 20 borax, 15 crystal 
soda, 5 tin oxide. These two frits 
may be calcined in the easy part of tlie 
glazing oven, in seggars lined with 
flint ; particular care should l)e ob- 
served tliat they are clean chipped, 
and free from pieces of seggars, or 
any dirty sulNstance. 

Green. — 3 parts blue vitriol, cal- 
cine<l, 1 flint glass, 1 flint. When 
ground, bike 4 qt. of this mixture to 
30 of the following mixture, ground : 
36 {jarts litharge, 20 flint, 10 Cornish 
stone, 10 frit for glazes. This glaze is 
sufficiently fired in the coolest part of 
the glazing oven. Particular attention 
should be observed as to the proper 
wash used for the seggars, for much 
depeiids on that simple process. The 
brightue.«<s and lustre of the glaze will 
be secured by adopting the following 
wash : 6 parts solution of quicklime, 
1 of clay slip, free from the least par- 
ticle of flint, and applied about the 
thickness of common glaze. 

Ironstone. — 36 parts Cornish stone, 

' 30 borax, 20 flint, 16 red-lead, 6 crystal 
soda, 5 tin oxide, | blue calx. With 
the above frit is to be added 15 parts 
wliite-lead, 10 Cornish stone, 10 flint ; 
when ground together, the compo- 
sition is ready for use ; sliould the 
glaze prove too thin for dipping, add 
a small quantity of muriatic acid. 

Porcelain.— ( o) 40 parts Coruiah 
stone, 45 red-lead, 38 borax, 32j( flint, 
22^ flint glass, 13 crystal soda, 5 tin 
oxide, 1 enamel blue. The pedicles 
are made small and well mixed to- 
gether, then (xdciued in coolest part 
of the glazing oven, in seggars thickly 
lined with flint ; care must be o1> 
served that the frit is not too highly 
calcined, or brought into a hi^ state 
of vitrification ; if so, it will render it 
difficult to ^d, and injure its good 
! qualities in dipping. The frit Hkew^ 
2 ? 
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if too finely ground will cause the gliuse 
to be uneven on the surface of the 
ware ; if any inconvenience of this 
nature arises, by adding a solution of 
potash in hot water, t^t defect will 
be instantly obviated. 

(6) The material used for porcelain 
glaze is a natural mixture of felspar 
and quartz, and is known as “ peg- 
matite.” Its average composition is : 
silica, 74 ‘3 ; alumina, 18*3 ; potassic 
oxide, 6’5 ; calcic oxide, 0‘4 ; ma^- 
nesic oxide, 0*2 ; water, 0*3 ; and it 
may be approximately represented by 
the formula 2(A1,0„ SSiO,) + K^O, 
3810,. It is therefore an ordinary 
glass, to which a second eciuivalent of 
i^uminic silioate has been added, and 
the transparency of which is destroyed 
by the excess of infusible matei^. 
Each fresh supply of pegmatite is 
tested in order to ensure a constant 
result. For use, the pegmatite is first 
crashed under vertical grinding- wheels 
turning upon a revolving base. It is 
then ground with water in a mill with 
stone runners, and when reduced to a 
Buf^dent d^ree of fineness, is drawn 
off, sifted, agitated in the presence of 
magnets, in order to remove particles 
of iron, passed into a recepte^le, and ; 
maintained in suspension by constant ; 
agitation. During the long process j 
of grinding with water, great care j 
must lie taken to prevent a sudden ' 
precipitation of the material, either 
through the slackening or sudden stop- | 
page of the stones. The tendency to | 
precif it<ition may be retarded by mix- 1 
iog a small quantity of acetic acid with ! 
the water. Into the suspended peg- j 
matite the biscuit ware is dipped, care , 
being taken that no part of one piece | 
remains in the glaze longer than j 
another, Mid that the thick wares shall | 
be dipped in a thin glaze, and the thin 
ina tli^. The. parts of ware which 
have been held in the dipper's hand 
Ire retonebed with a brush dipped in 
The wares are replaced in 
Mj|gAr 9 , and tbe seggars are arranged 
in m lower ydbfision of the oven, the 
belt ^ intense thmi in 

tkto^boscuftrkilli* The entire absence 


of lead renders the glaze when fused 
exceedingly hard and durable ; it is 
bluish in tint, and 6old to handle. 
The grey tint of the body and glaze is 
due to the reducing action of the 
atmosphere of the kiln. The glaze is 
transparent and rather more fusible 
tlian the body, but becomes thoroughly 
incorporated with it, and, from its 
similarity of composition, expands and 
contracts uniformly with the paste. 
The bases of ware when removed from 
the sugars are rublied smooth with 
sandstone. Owing to the difficulty of 
manipulating the paste, it is custom- 
ary to build up elaborate vases from 
distinct pieces, which are joined to- 
gether by metallic fittings ; this espe- 
cially applies to feet and liandles. 
(Powell.) 

(c) 40 parts Cornish stone, 46 red- 
lead, 38 l^rax, 32^ flint, 22^ flint glass, 
18 crystal soda, 5 tin oxide, 1 enamel 
blue ; make small, calcine, grind, and 
mix with water for dipping, (d) 40 
Cornish stone, 36 flint gla^, 20 red- 
lead, 20 flint, 16 potash, 10 white-lead, 
3 tin oxide, (e) Crystal t 103 Corn- 
ish stone, 90 borax, 60 flint, 60 red- 
lead, 12 crystal s<^, 10 tin oxide, 

1 blue calx ; this must be considerably 
diluted fur dipping. (It. W. Hall.) 

Whiti;: EAUTUKNw.vfiE. — 36 parts 
Cornish stone, 20 borax, 10 crystal 
soda, 20 red-lead, ^ blue calx. Calcine 
and then pulverise coarsely, and grind 
with 20 lb. white-lead, 10 }b. Cornish 
stone, and 6 lb. flint. 

Printing Oil for Pottery.— 
(a) 1 qt. linseed-oil, | pint rape-oil, 

2 oz. balsam capivi, 1 oz. pitch, i oz. 
amber oil, ^ oz. wliite-lead. 

(6) 1 qt. liuseed-oil, ^ pint rape-oil, 
^ pint common tar, 1 oz. balsam sul- 
phur, 1 oz. balsam capivi. The lin- 
seed-oil should be boiled for some time 
alone, then add the rape-oil and the 
balsam capivi, allow the boilitig to 
be continued until it begins to anpiveoh 
the proper consistence, and Md the 
remaining ingredients. The uixture 
should be allowed to cool a short time, 
after which the whole maw iday be 
boiled slowly until it has assumea the 
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proper thickneBs ; the vessel must be 
generally csovered during the process, 
and the sulphur ‘previously to being 
nuxed with the oil should bo perfectly 
pulverised, as by that means it is less 
liable to curdle the oil. 

Stains lor Pottery.— In pre- 
paring these stains the ingredients 
must be ground remarkably fine, and 
then so perfectly dried as not to leave 
the least humidity, after wliich they 
must be ground again with oil prejiared 
for the purpose, composed of 2 parts 
balsam of sulphur, 1 part of amber 
oil, and as much turpentine as will 
render them of a proper consistence ; 
they may then be used with ease for 
painting various devices on biscuit 
ware. 

Blue. — 6 parts blue calx, 2 frit for 
glazes, without tin oxide, 1 Hint glass. 
1 enamel blue. 

Green. — 3 parts blue stain, 1 yellow 
stain, i enamel blue green. 

Yellow. — 3 parts yellow under 
glaze, 1 frit foi* glazes, chromate of 
iron. 

Porcelain Colours.— The fol- 
lowing are said to be some of the colour 
compounds used in the porcelain 
manufactory of Sevres. Though in- 
tended for porcelain nearly all are 
applioible to glass (tainting if desired. 

Fluxes. — No. 1, minium or red- 
lead, 3 parts ; white washed sand, 1 
part. Melt together and a greenish 
glass results. No. 2, take of No. 1 
flux, 8 parts ; fused borax in powder, 
1 peii; ; melt together and the result 
is a grey flux. No, 3 (used for car- 
mines and greens) ; fused borax in 
powder, 5 parts ; calcined flint, 3 
parts ; pure minium, 1 part. Melt 
together. 

Colours. — Indiyo Blue. — Oxide of 
cobalt, 1 part ; No. 3 flux, 2 parts. 

Deep Azvre Blue, — Oxide of cobalt, 
1 part ; oxide of zinc, 2 parts ; No. 3 
flux, 5 parts. 

Etnerald Green. — Oxide of copper, 
1 part *, anthnonic acid, 10 parts No. 
1 flux, 30 parts. Pulverise toother 
and melt. 

QroM Qreen.‘‘:-Qtre)^ oxide of ohro- 


mium, 1 part ; No. 3 fltix, 3 parts. 
Triturate and melt. 

Ydlov ). — Antimonic acid, 1 part ; 
subsulphate of the peroxide of iron, 
8 parts ; oxide of zinc, 4 parts ; No. 1 
flux, 36 parts. Rub together and 
melt. If too deep a colour reduce 
the salt of iron. 

Fixed YeUUm for Tomhee . — ^The 
yellow just given, 1 part ; white 
enamel of commerce, 2 parts. Melt, 
and pour out, and if not sufficiently 
fixed, add a little sand. 

Deep Nankin Yellow. — Subsulphate 
of iron, 1 part ; oxide of zinc, 2 parts ; 
No. 2 flux, 8 parts. Triturate without 
melting. 

Deep Red. — Take 1 part of subsul- 
phate of iron, and calcine it in a muffie 
until it becomes a fine capucine red ; 
No. 2 flux, 3 parts. Mix without 
melting. 

Liver Broken. — Take 1 part of oxide 
of iron, made of red brown, and mix 
with it 3 parts of flux. If not deep 
enough add half a part of sienna earth. 

White. — Use the white enamel of 
commerce. 

Deep Black. — Oxide of cobalt, 2 
parts ; copper, 2 parts ; oxide of man- 
ganese, 1 part ; No. 1 flux, 6 parts ; 
fused borax, ^ part. Melt, then add 
oxide of manganese, 1 part ; oxide of 
copjKsr, 2 parts. Triturate with melt- 
ing. 

Castings Process. — It is quite 
within the amateur’s power to produce 
artistic pieces of pottery or porcelaiu 
if he lias the interest to overcome 
preliminary difficulties, and if he has 
some artistic talent which is, of course, 
necessary for fine decorative pieces of 
work. It is not necessaiy that he 
should deal with the preparation of 
the raw clays as these can be purchased 
ready prepared for either ea^enware 
or for porcelain. Assuming that the 
clays are prepared they (if necessaiy) 
are first screened. This is done 
putting the material into a pail or tub 
of water, to slake, being l^t for two 
days to become tluMrou^y p^y. 
The mixture is then stiirea with a 
wooden spatula and screened through 
2 !!• 2 
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a hnus gai^ neve No. 60. Any 
refuse tbst will iJ<ft pm through the 
sieve is thrown avrej , Tl\e mixture 
is left to settle, which will take one 
or two days, then the water is poured 
off and the creamy paste poured into 
a pan made of plaster. This pan will 
ah^rbthe remaining moisture, so that 
the paste soon becomes firm enough to 
work or “throw.” 

The next process is that of U-ating. 
It must be l^ten and manipulated to 
render it homogeneous and particularly 
to exml all air bubbles. The latter 
cause olisters or small holes to appear 
during firing. Beating was originally 
done by working it with the naked 
feet, treading it, but in factories 
machineiy is employed. The amateur, 
however, can do it with liis hands. 
First prepare a firm table or bench, 
preferably with marble or slate top. 
Take sufficient paste to form a ball 
about 6 in. diameter, then with a wire 
cut this in half. A stiff upright wire 
can be arranged to extend from the 
bench to a bracket above, or a wire 
with handles, used for cutting 
cheese, can be used. It should lie of 
copper, and it may be here mentioned 
that iron is b»it nut allowed to ever 
come in contact with tlie paste, par- 
ticularly for porcelain. Cut the ball 
in two, then raise one lialf, dash it 
down on the other, then Ijeat it a few 
Uows with the clenched hand. Form 
it into a ball, cut it ageun and repeat 
operation about twenty times. 
All thiu time the hands should be kept 
moist to prevent a diy crust forming 
by the heat of the hand, but the hands 
ndist not be eo wet as to add moisture 
to the mass. 

The next process is that of “ throw- 
ing/’ this bkng the formation of the 
vfee, or whatever piece of work is 
dedM on, that can be made on the 
pq||teini'«whed, TBs ia the part that 
n^tda practo and perseverance, for 
tliepe u no diqguudng the fact that 
**tht»erhig” oa^ot be learned in a 
lew ta^. ' li take a month or 
<iii0fe,'4ii«b b6st prartised with small 
|iaw^ to tieiim witB^ 


I The process is m fothm: Tho 
I upemtor first pnparesia hwrfD of slip 
(clear ihiu iiaste), and a little of this 
is throw'll on tlie wheel-top. A plaster 
disc, ^ in. thick, is then pton exactly 
in the ctMitre and tliis has some slip 
put on it sufficient to cover. This 
disc absorbs the moistuie and quickly 
adheres to the wheel-top. As soon as 
the slip is put on the plaster disc, a 
ball of p^te is put on and worked at 
once, ^e oi)eiator puts both hands 
on it (previously wetting his hands 
with slip and repeatedly doing so as 
require<l) and works it up and down 
by first pressing his hands outside so 
that the paste rises in a conical heap, 
then pressing his thumbs down in the 
middle that the mass forms a shallow 
thick basin. After doing this once or 
twice he commences to shape the mass 
to whatever form it is to take. One 
of the chief difficulties is to master 
the centreing of the piece, making the 
centre of the throwm mass exactly 
coincide with the centre of the revolv- 
ing wheel, so that both work smoothly 
together. Practice is all that is re- 
(|uired. Vases with good open necks 
are formed in one piece, but anjrthing 
with a narrow neck is made in two 
pieces and joined with slip. This has 
to Ijc done quickly and correctly. 

When the piece is thus shaped, it 
must be left to get firm (but not at all 
dry), then it is subjected to a process 
called “ turning.” It is put bad^ on 
the wheel for this (being again secured 
with slip), and while it is revolving, 
steel ed^d tools are held against it to 
remove superfluous matt^ and to 
sharpen up angles, grooves and recesses. 
Sometimes the tools are blades fastened 
on the ends of short metal rods secured 
in handles, but for small work tW 
are simply sharp steel sciupsrs wito 
one ed^ taking the outline of ^ 
form of the piece. Fig. 169 gives some 
examples. The suri^, alter bsii^ 

* A ibort distonoe ftutber oo is descrilMd 
the practice of **oastfii9a” whlob is fidti 
sooceeafiil with porcdain am nialaa a mew* 
jedgeef throwing quite uwasBimify* lilt a 

gw^ tpcoqrageineot to amatenrii 
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treated with these, can be polished by 
a scraper of thin iron, or 1^ a moist 
sponge. 



Presning is a means of producing 
shaped vessels from the hx^ten clay 
without throwing or shaping on the 
potters’ wheel. It is not so suited for 
small as for large and heavier pieces. 
Pressing is done with plaster moulds, 
the iKsiten clay Ijeing firmly pi-essed 
inside the mouhl, by the aid of the 
liand, or cliiefly the thumb. The 
chief care is to get an even tliickness 
of material eveiy where. It can be 
put in in small flat squares, or in rolls, 
but where two pieces come together 
the edges should be deeply scratched 
mth a pointed instrument, so as to 
get perfect cohesion. The edges are 
wetted with slip before being put to> 
^ther. If care is not olwerved, the 
joints will open in fliing. When the 
pressing is completed, the clay is 
allowed to become Arm enough to 
handle, then the piece is taken out of 
the mould and placed on a slatted 
shelf to dry slowly, Slow drying is 
essential* 

As stated, this pressing process 
allows of large pieces being made and, 
as will be understood, there is no limit 
to the decoration in relief that the 
piece can have if the mould is prepared 
accordingly. 

Considerable shrinkage occurs when 
firing large pieces, this being accom* 
panied b^ some risk of distortion or 
other inj^. ^ To obviate this fit is 
the prad^ with large work to incor- 
porate what is known as “grog ” with 
the new day. Grog is simply some 
of the same day, then ground 
to powder. 

'^en the piece is of a sim or shape 
that raquirea it to be made in parts, 


the pieces are first allowed to dry, then 
carmully fitted t(^ther. When the 
fitting is nicely adjusted, the sui^Eacee 
to come together are first scratched 
then wetted with gum water (gum 
arabic). They are ^en given a thin 
coat of slip, and at onoe put tpgeUier. 
As slip sets quickly, the work must be 
expeditiously done. The slip can be 
m^e a little slower in setting, how- 
ever, by mixing a Uttle gum with it. 

Castinff pieces of fine porcelain is a 
process of wliich little is heard, but 
M, Taxile Doat of the Royal Manu- 
factory of Sevres speaks highly of it, 
considering it well suited for pieces oi 
all sizes, from the smallest egg-shell 
ware to those of great size and bulk. 
It is particularly suited for the ama- 
teur, l)eing, as tliis noted artist says, 
“ the triumph of the novice and the 
joy of beginners.*' * 

As will be gathered the art of 
“ throwing ” (on the potters* wheel) 
is not requisite. Taking articles of 
simple form first, the process is as fol- 
lows. First there have to be prepared 
plaster moulds suited for the pieces to 
be produced, and if these are of simple 
form and small size the moulds would 
have sections such as Figs. 170 and 171, 



Fio. 170. F«o. 171. 


being simply plaster cups of suitable 
interior form. The material used is 
always porcelain slip, this and nothing 
else. A suitable quantity of thu is 
prepai^ and put into a jug (having a 
good lip for pouring), or a spouted pot. 
The vrasel, whichever is used, must 

• •Grand Fen Oeramies,* by TaxOe JkM , a 
valuable and Insirnetlva treattae on tee 
artofpTodnoIng thebl^lMia class Mtleryand 
Msoelaln ware, and dMltng with all p ro otise a 
In pracfetcal detalL 
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hold about double as much as the 
mould. The slip should just previ- 
ously be passed through a brass wire 
mesh sieve No. 120. The slip, when 
in the jug, is gently stirred with a fiat 
wooden stirrer, partly to ensure that 
the mixture is not settled, but chiefly 
to cause all air to rise out of it. Some 
care is needed in mixing the slip as it 
must be neither too thin nor too thick. 
It should be almost pasty, having just 
sufficient water to make it fluid. The 
consistence of thick cream would be 
about right, but trials can be made 
with little trouble, and once the thick- 
ness is known, the difficulty is at an 
end. 

Having the slip ready in the jug, it 
is poured into the mould to quite fill 
it. The mould at once b^ns to 
absorb water, therefore the jug is held 
ready to add more slip to keep the 
mould full. As the mould abstracts 
the water it will be seen tliat a deposit 
of paste forms on the walls, becoming 
thicker and thicker, and when it is 
judged to be sufficient, the mould is 
gently tilted over and the liquid slip 
poured out. This leaves the solid 
coating of thick slip remaining on the 
walls of the mould, and it should now 
be left about 24 hours, when the paste 
will be found to have slightly shrunk 
away from the mould, and it is firm 
enough to be carefully removed. The 
vase is now made, and only requires 
to be put away to dry. Great care 
has to be used in pouring out the 
liquid slip, as a jerk or light blow will 
spoil results. Any slip left on the 
^ of the mould after pouring is re- 
moved. The mould only requires 
drying in gentle heat, or in the air, to 
be ready for use again. 

To cast vases or vessels of a shape 
that cannot be drawn away from a 
simple mould, it becomes necessary to 
ha^e the mould in two or more pieces 

« with perpendicular joint*) 
Mes being, of course, accurately 
'fittedT and hrid together with tightly 
tM 00^, wluto the casting is in 
ope^atlcm. The li<)^ can be poured 
iUji.as just described, but what .is 


found to be a better plan for general 
purposes is to fill the moulds from the 
bottom with, a simple apparatus as 
Fig. 172. This, it will be seen, consists 
of a zinc tank fixed up on a shelf or 
stand, its funnel-shaped bottom being 
just above the level of the top of the 
mould. From the bottdm a lead or 
zinc pipe is carried, with cocks inserted, 
as shown. The use of iron, even iron 
rivets, should be avoided. 

The chief detail of Fig. 172 is the 
method of securing the mould over 





Fm. 172, 

the bench inlet of the U pipe, throi^ 
which the slip comes. A circular 
plate of beeswax about | in. thidr Is 
placed here, coming round the opening 
(and mark^ B in the' %nre\ tl^ 
being cemented with wax 
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softened. If necessary a roll of clay 
can be pressed ,round the base of the 
mould, or a ring of clay arranged to 
come ^neath the mould on the wax. 
For amateur purposes the wax might 
be dispensed with, a cord or ring of 
clay coming beneath the mould on the 
bench. T^e process, when all is ready, 
is very simple. The slip, pass^ 
through a sieve (No. 120), is poured 
into the tank and fir.st allowed to rest 
a little wliile, then gently stirred with 
a wooden stirrer, then allowe<i to rest 
again for a few minutes. Before cast- 
ing let the tank be sharjdy rapped 
with a piece of wood and this will 
finally displace any globules of air 
remaining in the slip. Assuming aU 
taps to be closed, the one over the 
pail remains closed until the casting is 
finished. First o})en the cock nearest 
the mould, then the one nejirest the 
tank, letting the latter remain open 
until the mould is cjuite full of slip. 
l{ow close tliis cock and re-open it 
gradually, just sufficient to make up 
the volume which is re<luced by the 
mould absorbing water. The collec- 
tion of paste tluckening on the edge 
of the mould can l)e easily w’atchetl, 
and w hen it is of sufficient tliickness , 
the cock near the tank is quite closed i 
and the one over the i)ail o{)ened. ' 
This empties the mould of liquid slip, i 
which can be put back into the tank, j 
if further casting is to be proceed^ 
with. /The mould should lx; left in 
position about twenty to thirty minutes 
then it may be very carefully lifted 
and j>laced somew'here to rest for 
24 hours. A heavy mould can be 
lifted by means of ropes and jmlleys. 
If further casting is to be done, it 
can now be proceedetl with, first stir- 
ring the slip in the tank, and the pro- 
cess describkl is repeated ; if not, then 
the tank and pipes are emptied 
and well washed out. 

The casting may be ready to have 
the parts of the mould removed in two 
days, and it wall then be found to 
liave a projecting piece of paste on its 
bottom where the slip fiow’ed into the 
mould. This is at once removed and 


the vase carefully placed on a bench 
or shelf (sprinkl^ with fine sand) to 
harden . Great care is needed in hand- 
ling the work at this time, in fact it 
should not be touched with the hands. 
If the bottom is rough or imperfect in 
the centre, as it probably will be, this 
may l)e bored or turned out w'ith a 
suitable t<K)l, and a new’ piece of dried 
clay matle to accurately fit it, this 
being cemented in with slip. To 
finally finish the casting, it may be 
turn^ on a wheel, or it may be cleaned 
by liand with fine sand-paper. It is 
now’ ready for decorating. It may be 
added that, for best results, all moulds 
should be made to form a false rim 
to the vase being cast. This ensures 
the true rim having a sufficient settle- 
ment of material to give a sufficient 
thickness, which could not be ensured 
if the true rim came at the top of the 
mould. This false rim (or it might 
be called extension of the neck) of the 
vjise is left on until the w’hole piece is 
dry, then when being turned or finished, 
it is removed with a knife or a turning 
tool. This false rim, or rather the 
provision for it in the mould, is the 
upper sloping part of the neck shown 
in Fig. 172. 
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removed, and the packages are exposed 
to the air until the odour of the sul- 
phide has entirely disappeared. There 
is a process of preservation which is 
more generally employed, and which 
consists in immersing the specimens in 
the following solution : — 

75 per cen^. alcohol . . 1 qt. | 

Bichloride of mercury . 1^ oz. 

This liquid is a very -vdolent poison, 
so the use of it requires great precau- 
tion. The following formula is some- 
times preferred, because the sublimate 
preserves its properties more intact: — 


90 per cent, alcohol . . 1 qt. 

Water 2J oz. 

Bichloride of niercuiy . 1 J oz. 

Muriate of ammonia . . ^ uz. 


The bichloride is dissolved in the alco- 
hol, the muriate in the water, and the 
two solutions are mixeil. 

The plants are immersed in the 
liquid as follows : A deep porcelain 
plate of rectangpilar form, and a little 
laiiger and wider than the herbarium 
paper, is idled with the solution aixl 
placed upon a table between a pickage 
of plants to be poisoned, and a package 
of driers. Then the tickets are de- 
tached from the first specimen, so 
that they may not be ruined by a stay 
in the alcohul, and, as a greater pre- 
caution, in order to prevent any soiling 
contact, they are fixed with pins so 
that they project externally uixjn a 
wrapper. A good supjdy of wraj)per8 
should be witMn reach. This wrapi)er 
thus prepared is placed upon a drier, 
and then, with wooden or whalebone 
nippers, a, fig. 173, the specimens are 
sei^ and immers^ in the liquid. 
Nippers made of metal should never 
be used for this purpose. The form 
figured is the one rd)pted at the 
Museum of Natural History, and can 
be eamly made by any one for himself. 

After the iq)ecimen8 have remained 
in the liqtud for a short time, they 
are taken out with the nippers and 
allowed to drain ; then Uiey are placed 
in the <wver, which is closed and 
covered with a drier, The same ope- 


ration is performed on the rest of the 
specimens. As soon as a large enough 
pack^ has been formed it is put in a 
well-aired place, so as to permit of the 
evaporation of the alcohol. At the 
end of 24 hours it is necessary to re- 
place the damp driers by dry ones. 
A longer stay in them would blacken 
the specimens. 

It must not be thought that the 
specimens thus prepared are for ever 
proof against the attack of insects. 
The herbarium should be often in- 
8j)ected, and a few drops of preserv’a- 
tive liquid be thrown upon such speci- 
mens as are beginning to be attacked. 
This operation may be very easily 
performed with the bottle represented 
in h. This is closed with a rubber 
stopper, through which pass tw'o glass 
tubes, one for the passage of the liquid 
and the other for the entrance of air. 

Certain families of plants are much 
more sought after than others by in- 
sects, As a general thing, fieshy 
plants and those tliat contain starch 
are the first ones eaten ; the grasses, 
ferns, and mosses, on the contrary, 
are very rarely attacked. After the 
plants have been poisoned, it only 
remains to arrange them in the her- 
barium. To this effect, they are fixed 
upon simple sheets of strong, sized 
paper, in such a w'ay tliat they will 
hold well . Thus prepared they are put 
in wrappers. The mean dimensiouB 
of the mounting paper are 12 X 11 in. 

For fixing the specimens use small 
straps of gummed paper arranged here 
and there in such a way (o, 174) 

as to hold all the parts, without, how- 
ever, concealing them. Inst^ of 
straps some persons use pins, but the 
use of these is more difficult, and they 
liave the drawback of brewing the 
delicate parts of plants by their con- 
tact. The spe^ens must not be 
glued to the paper, but should be 
detaoliable at will, so that they can 
be thoroughly examined when neoes- 
sary. i^everal species should never be 
fixM upon the same sheet. 

Large specimens, the lichens, with 
their support, and certain fungi can 
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be fixed only upon very rttron|» piiper 
or even upon canlboard, and it is 
sometimes indispensable to sew them 
on with cord. In order to prevent 
them from injuring the neighlK)uring 
plants in the package, goo<l cushions 
of soft paper should be interposed. | 


the cjttMj of doubt. It should .bear 
the number and the notes taken in 
the memorandum* book. When it is 
a question of exaiccati, that is to say, 
of collections of which several examples 
exist, the numbers permit of easily 
finding the names of the plants when 
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In all cases sufficient space should l^e 
reserved at the bottom of the sheet 
for the reception of the labels. To 
tlM|> left is placed that of the collector 
01^ o| the person foom whom the speci- 
meb eras recuyed. This label should | 
al,ira 3 rs kf carefully preserved, for it is 
the ohe that must give authority in • 


the latter are described and published. 
To the right is placed a label by itself 
sufficiently large to allow bibliompiiic 
data and observations to be added to 
the name. The fiowers aaid frapoents 
that become detached during the pre- 
paration of the specimens must not 
be registered, but should be psressrved 
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in small envelopes, and whenever it is I wrapper should Ije glued a small con- 
<lesired to make an analysis, it is spiuuous ticket bearing the inline of 
better to use theiii than to injure one’s , the species. This renders researches 
collection. The sheets, hlled with ' much easier. 

specimens, are placed in wrapjiers, and i Conspicuous tickets are also used 
it only remains to classify them by I for the genera, but these are fixed 
faniilies and put them in jiackages, | ujxni simple sheets, so tliat they can 
which should be arranged in tight i be ea.sily shifted. They must be very 
cases in a S'y place, and where the distinct from the preceding. Thc\ 



Fig. 174. 


temperature is as eijuahle as |>os8ihle. 
Care should be taken to allow nothing 
to enter the room devoted to the col- 
lection that could attract insets, and 
never to allow plants to enter it that 
liave not first b^n poisoned. Several 
sheets pn wliich are mounted species 
belonging to the same genus may be 
encloseil in the same wrapjier. To 
the up^ier right-hand comer of the 


may, for example, be made longer, 
and of a diffei'ent colour. They are 
usually affixed to the middle of the 
sheet. The family ticket should he 
lai^er still, and also of another colour 
Jt is fixed to the left of a simple sheet. 

The herbarium packages should, not 
lie too bulky. They are kept bet)iveen 
cardboards, fastened together with 
siraiis. 
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An excelkni; meMSure it^en ivt the 
herbarium of the Pans Museum con- 
sists in placing the species, according 
to their country, in wrappers bearing 
labels of various colours, corresponding 
to the 5 parts of the world. White 
indicates European species, yellow 
represents those of Asiatic origin, blue 
is for Africa, green for America, and 
red for Oceania. This arrangement 
permits of easily finding the specie 
in which one is interest^ v hen he is 
making researches upon the fiora of a 
region. Besides, it shows at a glance 
the geographical distribution of each 
species, genus, and family. 

FruiU . — A collection of fruits is 
the indispensable complement of the 
herbarium. To render work easier it 
is as well to place it as near the latter 
as possible. 

After well washing the freshly- 
gathered fruits in order to free them 
from foreign matter (care being taken 
during the operation not to rub them 
in surii a way as to deprive them of 
certain important characters, such as 
colour, villosity, etc.), they are put 
into jwrs contaming alrohol and water. 
These fruits should cany a securely 
fastened parchment label, on which is 
written the number of the memoran- 
dum book. Tlie lead pencil has the 
advantage over ink that the writing 
does not become effaced in alcohol ; 
yet for greater safety, it is preferable 
to form the< numbers with a punch. 
The cost of a set of punches is quite 
justified by the security offered by the 
tickets that it permits of making. 

If a person is travelling, and wishes 
to ship the fruits, he will merely have 
to ch^ the jars tightly with good 
corks, covered with a thick layer of 
bottle iriuc. Se^ng wax dissolves in 
alcohol, and it is ^erefore very im- 
portant to have coriis that adjust 
themselves perfectly to the vessel if 
one wishes the coriemg not to be defec- 
The jars should be carefully 
pa^ed to prevent breakage. They 
dhtMld beMk^panied with a catalogue 
be^lM; notes' from the memorandum 
bpok ^ipcNdte the numbers. 


When it is deairad to arrange the 
fruits, it is often neoessaiy to riiange 
the alcohol, which, in certain cases, 
rapidly darkens. The liquid should 
l>e clianged several times, until it 
remains of sufficient limpidity. 

A large number of systems have 
been devised for closing the jars. A 
cork stopper, when of good quality, 
has the ^vantage of lieing easy to 
insert and extract, and that is to be 
taken into consideration if it is neces- 
I saiy to examine the specimens often. 
At the museum are u^ jars with a 
lip, which are covered with glass discs, 
held by glaziers’ putty. After the 
latter is diy , a piece of bladder is glued 
to the disc, and its edges are tied 
around the neck with a string. 
Finally, the whole is covered with 
thin tin foil. There is nothing further 
to do but to put a label on the jar 
bearing the name of the fruit, its 
origin, and the name of the collector. 
As the same number is carried Iw the 
specimen in the herbarium and the 
jar oontainii^ the fruit, it permits of 
easily brinrii^ together these porta 
when it is desued to study them. 

Diy fruits are simply put into glazed 
boxes or into begs or jars. 

The classification of the collection 
of fruits should be done in the same 
order as that of the herbarium. 

Wood . — Specimens of woods should 
be kept in a separate rocon from that 
of the herbarium. Th^y usually con- 
tain numerous insects* ^;gB, and, from 
time to time, they should ^ put into 
the sulphide of carbon box. Thqr 
should, as far as possible, be of uniform 
dimensions, and, in order that the 
structure of the wood may be wril 
I seen, the same spedes should be repre- 
sent^ by longitudinal and transvene 
sections, e, /, Fig. 173. Specimens of 
wood should be labelled and etossified 
' with the same care and in the'sikiie 
order as the other ooHectioiu. 

(Xam^UxOion of is 

indispensable to olasi^ odUectien* 
and to catalogue them, so iM flie* 
objects tliat thi^ contain uiay be eBi% 

! found, and one may jenow he 
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owns. The catalogue should be uutn- 
beredj and the numbers placed upon 
the tickets of the genera and species 
to which tli^ correspond. This con- 
siderably facilitates researches. In 
order to avoid banning a new num- 
bering every time that additions are 
madC) it is necewary to take works for 
one's guide tliat, as far as possible, 
contain the total number of genera or 
species of the region that one 1ms 
taken as a limit. (‘ La Nature ’). 

Oaiming and Preserving on 
a Small Scale. Prindplcit , — In 
the preservation of footls by canning, 
preserving, etc., the most essential 
things in the processes are the sterili- 
sation of the food and all the utensils, 
and the sealing of the sterilised food 
to exclude all germs. 

Moidbi and Moldinf/.— -In the work 
of canning, preserving, and jelly 
making, it is important tliat the food 
shall be protected from the growth of 
molds, as well as the growth of yeasts 
and bacteria. 

To kill mold-spores, food must be 
exposed to a temperature of from i 
150® F. to 212° F. After this it should 
be kept in a cool, dry place, and 
covered carefully that no floating spore 
can find lodgment on its siu*face. 

Stcrilkatim . — Since air and water, 
<iS well as the foods, contain bacteria I 
and yeasts, and may contain mold- | 
spores, all utensils used in the process 
of presening«foods are liable to bo 
contaminated with these organisms. 
For this reason all appliances, as well 
as the food, must be sterilised. 

Stewpans, spoons, strainers, etc., 
tnay be put on the fire in cold or boil- 
ing water, and boiled 10 or 15 minutes. 
Tumblers, bottles, glass jars, and 
covers should be put in cold water and 
heated gradually to the boiling point, 
and then boiled for 10 or 15 minutes. 
The jam must be taken one at a time 
from the boiling water, at the moment 
they are to be filled with the boiling 
food. The work should be done in a 
*well sw^ and dusted room, and the 
clothing of the workers and the towels 
used should be dean. The food to be 
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sterilised diould be perfectly sound 
and dean. 

In canning fruits it is well to re- 
member that the product is more 
sati^toiy if heated gradually to the 
boiling point and then cooked the given 
time. 

Utensils Needed for Canning and 
Preserving . — In preserving, canning, 
and jelly making, iron or tin utensus 
should never be used. The fruit acids 
attack these metals and so give a bad 
I colour and metallic taste to the pro- 
I ducts. The preserving kettles should 
I be porcelain lined, enamelled, or of a 
metal tliat will not form troublesome 
I chemical combinations with fruit 
I juices. The kettles should be broad 
I rather tlian deep, as the fruit should 
I not be cooked in deep layers. Nearly 
all the necessary utensils may be had 
I in some ware not subject to chemical 
action. A list of the most essential 
articles follows : — 

Two preserving kettles, 1 colander, 
1 fine strainer, 1 skimmer, 1 ladle, 
1 large-mouthed funnel, 1 wire frying 
basket, 1 wire sieve, 4 long-handled 
wooden spoons, 1 wooden masher, a 
I few large pans, knives for paring fruit 
(platod li possible), flat-bottomed 
clothes boiler, wooden or willow rack 
to put in the bottom of the boiler, 
iron tripod or ring, squares of cheese 
cloth. In addition, it would be well 
to have a flannel straining bag, a frame 
on which to hang the bag, a syrup 
gauge and a glaw cylinder, a fruit 
picker, and plenty of dean towels. 

The regular kitchen pans will answer 
for holding and washing the fruit. 
Mixing bowls and stone crocks can be 
used for holding the fruit jiiioe and 
pared fruit. When fruit is to be 
plunged into boiling water for a few 
minutes before paring, the ordinary 
stewpans may be employed for this 
purpose. 

If canning is done by the oven pro* 
oess, a large sheet of asbestos, for the 
bottom of the oven, will prevent the 
cracking of jars. 

The wooden rack, on which the 
bottles rest in the waahboUer, is made 
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in this manner. Have two strips of j is huished, remove the cork from the 
wood measuring 1 in. high, 1 in. wide, i board, wash and dry thoroughly . A 
and 2 in. shorter than the length of ! little oil on the needles will prevent 
the boiler. On these pieces of wood rusting. With needles of the size 
tack thin strips of wood that are in. suggested there is little danger of the 
shorter than the width of the lK)iler. pomts breaking, but it is worth re* 
These cross-strips should be abou 1 1 in. 
wide, and there should be an inch be- 
tween two strips. This rack will su|>- 
port the jars and will admit the free 
circulation of boiling water al>out them. 

Young willow branches, woven into a 
mat, also make a good bed for Ijottles 
and jars. 

The wire basket is a saver of time 
and strength, Fig. 175. The fruit to 


membering that the use of pricking 
machines Avas abandoned in curing 
prunes on a commercial scale in Cali- 
foniia because the steel needles broke 
and remained in the fruit. 





be peeled is put into the basket, which 
is lowered into a deep kettle partially 
filled with boiling water. After a few 
minutes the basket is lifted from the 
boiling water, plunged for a moment 
into cold water, and the fruit is ready 
to have the skin drawn off. 

A strong wire sieve, Fig. 176, is a 
necessity when purees of fruit are to j 
be made. These sieves are known as i 
pur6e sieves. They are made of strong | 
wibre, and in addition, have supports of 
still stronger wire. i 

A fruit pricker, Fig. 177, is easily ; 
tuade and saves time. Cut a piece j 
I'in. deep from a Inxiad cork ; press j 
a dozen or more coarse 
dtraiig needles ; tack the cork on a 
piece ^f ;JbojfUKl. Strike &uit on 
^0 tied M needles, wd you have a 
doeen lie)«s^at onee. When the work 


A wooden vegetable masher. Fig. 
178, is indispensable when making 
jellies and purges. 

A syrup gauge and glass cylinder, 
Fig, 179, are not essential to |»eeerv- 
ing, canning, and jelly maJd^, but 
they are valuable aids in getting the 
right proportion of sugar for fruit or 
jelly. The syrup gauge costs about 
2jt, and the cylinder about Is* A 
lipped cylinder that holdaa UtUo ovar 
a ^ is the best size. 

8mall iron rings, such as somatifiMi 
come ufi" the hub of cart vboela, imS 
be used instead of a tripod lor 
raising the preserving kettlae frOtt thf 
hot stove or range. , . 
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To loake a flannel straining bag, 
take a square piece of flannel (27 by 
27 in. is a good size), fold it to make 
a three-cornered Ing, stitch one of the 
sides, cut the to]j square across, bind 
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the ojxjiiing with strong, broad taf)e, 
stitch on this binding four tapes with 
which Ui tie the bag to a frame. 

To use this bag, tie it to a strong 
frame or to the backs of two kitclicn 
cliaii's. If the cliairs are used, place 
some heavy abides in them ; or the 
big may hang on a ]x)le (a broom 
handle) which rests on the backs of 
the chairs. A high stool turueil up- 
side down makes a good sujiport for 
the bag. Put a bowl on the floor 
under bag, then pour in the fruit 
juice, which will pass through com- 
paratively clear. 

Before it is used, the bag should be 
washed and boiled in clear water, 

Sdexiiion omA Preparation of tfie 
FruiL — ^The selection of fruit is one 
of tlie first steps is obtaining successful 
results^ Tlw flavour of fruit is not 
.developed until it is fully ripe, but 
the-tiiiM at which tlie fruit is at its 
best for oaimiog, jelly iuakiug» etc,, is 
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just before it is perfectly ripe. In all 
soft fruits the fermentative stage 
follows closely upon the perfectly ripe 
stage ; therefore it is better to use 
under-ripe rather tlian over-ripe fruit. 
This is especially important in jelly 
making fur another reason also : in 
ovcr-rii)e fruit the pectin begins to 
lose its jelly-making quality. 

All fruits should, if possible, be 
freshly picked for preserving, canning 
ami jelly -making. No imperfect fruit 
should Ihj canned or preserved. Gnarly 
fruit may lie used for jellies or marma- 
liules by cutting out defective portions, 
liiniiseil spots should be cut out of 
fieaches and pears. In selecting small- 
see<le<l fruits, like lierries, for canning, 
those having a small proportion of seeil 
to pulp should be chosen. In dry 
seasons Ijcrries have a larger proportion 
of seeds to pulp than in a wet or normal 
season, anil it is not wise to can or 
jireserve such fruit unless the seeds are 
removed. The fruit should be rubbed 
through a sieve that is fine enough to 
keep back the seeds. The strained 
})ulp can be preserved as a pur^ or 
marumlade. 

When fruit is brought into the 
house, put it where it will keep cool 
and crisp until you are ready to use it. 

The prejiamtion of fruit for the 
' various processes of preserving is the 
i second important step. System will 
1 do much to lighten the work. 

Begin by liaving the kitchen swept 
and dusted thorouglily, that there 
' need not Iss a large number of mold 
spores floating about. Dust \rith a 
diamp cloth. Have plenty of hot water 
and pans in which jars and utensils 
may be sterilised. Have at hand all 
necessary utensils, towels, sugar, etc. 

Prepare only as much fruit as can 
be cooked while it still retains its 
colour and crispness. Before beginnmg 
to pare fruit, liave some syrup ready, 
if tliat is to be used, or if su^ is to 
be added to the fruit, have it weighed 
or measured. 

Decide ution the amount of fruit 
you will cook at one time, then have 
two bowls— one for the su^ mi om 
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for the fruit~that will hold juat the 
quMitity of each. As the fruit ia 
pored or hulled, as the case may be, 
drop it into its measuring bowl. When 
the measure is full, put the fruit and 
su^ in the preserving kettle. While 
this is oooki^, another measure may 
be prepared and put in the second 
preserving kettle. In this way the 
nruit is copked quickly and put in the 
jars and sealed at once, leiWiig the 
pans ready to sterilise another set of 
jars. 

If the fruit is to be preserved or 
canned with syrup, it may be put into 
the jars as fast as it is prepaid. As 
soon as a jar is full, pour in enough 
syrup to cover it. 

If several people ^ helping and 
large kettles are being used for the 
preserving, or where fruit (like quinces 
and hard pears) must be firat boiled in 
clear water, the pared fruit should be 
dropped into a bowl of cold water 
made slightly acid with lemon juice 
(one tablespoonful of lemon juice to a 
quart of water). This will keep the 
fruit white. 

All laige, hard fruit must be washed 
before paring. Quinces should be 
rubbed with a coarse towel before they 
are washed. 

If berries must be wiished, <lo the 
work before stemming or hulling thciu . 
The best way to wash berries is to put 
a small quantity into a colander and 
pour cold water over them ; then turn 
them on a sieve to drain. All this 
work must be done quickly that the 
fruit may not absorb much water. 

' Do not use the fingers for hulling 
strawberries. A simple huUer can 
bou^t for a few pence. 

If practicable, pare fruit with a ml ver 
knife, so as not to stain or darken the 
IModuct* The quickest and easiest 
way to peel peaches is to drop them 
,iiito belong water fur a few minutes. 
'Have a de^ kettle a little more than 
hairto ol boil^ water ; fill a wire 
besli^ put a long- 

handled under the handle of 
theliMvet aad lower into the boiling 
waiff. At the end of three minutes, 


lift the bosket out by slipping the 
spoon under the handle. Plunge the 
basket for a moment into a pan for 
cold water. Let the peaches drain a 
minute, then peel. Plums and toma- 
toes may be peeled in the same manner. 

If the peaches are to Ije canned in 
syrup, put them at once into the 
sterilised jars. They ratify be canned 
whole or in halves: If in halves, 
remove nearly all the stones or pits. 
For the sake of the flavour, a few 
stones should be put in each jar. 

When preparing cherries, plums or 
crab apples for canmi\g or preserving, 
the stem or a part of it may be lefr 
on the fruit. 

When preparing to make jelly, have 
ready the cheese-cloth strainer, ena- 
melled colander, wooden spoons, vege- 
table-masher, measures, tumblers, pre- 
serving-kettles and sugar. 

If currant jelly is to be made, free 
the fruit from leaves and large stems. 
If the jelly is to be made from any of 
the other small fruits, the stems and 
hulls must be removed. 

When the jelly is to be made from 
any of the large fruits, the important 
f)art of the preparation is to have the 
fruit washed clean, then to remove the 
stem and the blossom end ; nearly all 
the laiT^ fruits are better for having 
the skin left on. ^ples and pears 
need not be cored. There is so much 
gummy sul^tauce in the cures of quinces 
that it is best not to use this peurtion 
in making flne jelly. 

Making Syrup for Use in dawning 
and Preserving . — 1 pint su^ and 1 
gill of water gives syrup of 40° density ; 
use for preseiTed strawberries and 
cherries. 

1 pint surar iuid | pint water gives 
syrup of 32° density. 

1 pint sugar and 8 gills water give0 
syrup of 28° density ; use either theta 
or the preceding for [aeserved p es ehe s i 
plums, quinces, currants, etc. 

1 pint sugar and 1 pint wattf 
i^rup of 24° density ; use for oattnid 
acid fruits. 

1 pint sugar and |dntvmtaMr|Ni* 
syrup of 17° density. f 
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1 pmt sugar and 2 pints water gives 
s^p of 14° density ; use either of 
Uiese two light syrups for canned 
pears, peaches, sweet plums, and 
cherries, raspb^es, blueberries and 
blackberries. 

The lightest syrups may be used for 
filling up the jars after they are taken 
from the oveikor boiler. The process 
of making a syrup, is very simple, but 
there are a few points that must be 
observed if syrup and fruit are to be 
perfect. Put the sugar and water in 
the saucepan and stir on the stove 
until all the sugar is dissolved. Heat 
slowly to the bfiiling-point and boil 
gently without stirring. The length 
of time tlxat the syrup should boil will 
depend how rich it is to be. Ail syrups 
are better for boiling from 10 to 30 
minutes. If rich syrups are boiled 
hard, jarred or stirred, they are apt 
to ciystallise. The syrup may be 
made a day or two in advance of can- 
ning time. The light syrups will not 
keep long unless sealed, but the heavy 
syrups keep well if covered well. 

Camwng /WtiV.— This method of 
preserving fruit for homo use is from 
all points the most desirable. It is 
the easiest and commonly considered 
the most economical and the best, 
because the fruit is kept in a soft and 
juicy condition in which it is believed 
to be easily digested. The wise house- 
keeper will can her principal fruit 
supply, making only enough rich pre- 
serves to 8«rve for variety and for 
special occasions. 

The success of canning depends upon 
absolute sterilisation. If the proper 
care is exercised there need be no 
fittlure, except in rare cases, when a 
spore has developed in the can. There 
are several methods of canning ; and 
while the pinciple is the same in all 
methods, tne conditions under which 
the hotu^eeper must do her work, 
may, in her case, make one method 
more convenient than another. For 
this reason three will be given which 
are considered the best and easiest, 
^ese are : Cooking the fruit in the 
jars in an oven ; oo^ng the fruit in 


the jurs in boiling water ; and stewing 
the fruit before it is put in the jars. 
The quantity of sugar may beinorcMUBed 
if the fruit is liked sweet. 

It is most important that the jars, 
covers, and rubber rings be in penect 
condition. Examine each jar and 
cover to see that there is no defect in 
it. Use only fresh rubber rings, for 
if the rubber is not soft and elastic the 
sealing will not be perfect. Each year 
numl^rs of jars of fruit are lost be- 
cause of the false economy in using an 
old ring that has lost its softness and 
elasticity. Having the jars, covers, 
and rings in perfect condition, the next 
thing is to wash and sterilise them. 
Have two pans partially filled with 
cold water. Put some jars in one, 
laying them on their sides, and some 
covers in the other. Place the pans 
on the stove where the water will heat 
to the boiling-point. The water 
i should boil at least 10 or 15 minutes. 
Have on the stove a shallow milk pan 
in which there is about 2 in. of boihng 
water. Sterilise the cups, spoons and 
funnel, if you use one, by immersing 
in boiling water for a few minutes. 

When ready to put the prepared 
fruit in the jars slip a broad skimmer 
under a jar and lift it and drain free 
cd water. Set the jar in the shallow 
milk pan and fill to overflowing with 
the boiling fruit. Slip a silver-plated 
knife or the handle of a spoon around 
the inside of the jar that the fruit and 
juice may be packed solidly. Wipe 
the rim of the jar, dip the rubber ring 
in boiling water and put it smoothly 
on the jar, then put on the cover and 
fasten. Place the jar on a board and 
out of a draught of cold air. The 
work of filling and sealing must be 
done rapidly, and the fruit must be 
boiling hot when it is put into the 
jars. If screw covers are used it will 
be necessary to tighten them after the 
glass has cooled and contracted. 
\^en the fruit is cold wipe the jars 
with a wet cloth, paste on the laMs, 
if any, and put the jars on shaves in 
a cool, dark closet. 

In canning, any proportion of sugar 
2 G 
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may be used, or fruit may be canned 
wi^out the addition of any sugar. 
However, that which is designed to be 
served as a sauce should have the sugar 
cooked with it. Fruit intended for 
cooking purposes need not have the 
sugar ^ded to it. 

Juicy fruits, such as berries and 
cherries, require little or no water. 
Strawberries are better to have no 
water added to them. The only ex- 
ception to this is when they are cooked 
in a heavy syrup. 

Raspberries . — 12 qt. of raspberries, 

2 qt. of sugar. 

Put 2 qt. of the fruit in the preser- 
ving kettle ; heat slowly on the stove ; 
cru^ withtk wooden vegetable masher ; 
spread a square of cheese cloth over a 
bowl, and turn the crushed berries 
and juice into it. Press o it the juice 
which turn into the preserving kettle. 
Add the sugar and put on the stove ; 
stir until the sugar is dissolved. . 
■\^en the syrup begins ta boil add the 
remaininglOqt. of berries. Let them ' 
heat slowly. Bofl^O minutes, count- i 
mg from the time they begin to bub- | 
ble. Skim well while boiling. Put 
in cans and seal as directed. 

Roipberria and CwramU . — ^10 qt. 
of raspberries, 3 qt. of currants, 2} qt. 
of sugar. I 

Heat, crush and press the juice from 
the currants and proceed as directed , 
tot raspberries. , 

BlaokbertHe$.-^Tb» same as for 
raspberries. 

VurrcuUs . — 12 qt. of currants. 4 qt. 
of sugar. Treat the same as for rasp- 
becTi0s. 

Ooos^terriet . — 6 qt. of berries, I 4 
qt. of sugar, 1 pint of. water. 

For green gooseberries dissolve the 
sugar in water, then add the fruit and 
cook 15 minutes. Pipe gooseberries 
are to be treated the sameas the green 
, fruit, Imt useonly half as much water. 
Qrsra gooseberries may also be canned 
m rhubarb. 

iiMorriev.— 12qt. of berries, 1 qt. 
of snguv 1 ^t of water. 

JPw water, berries, and sugar in the 
^rasrvlqg kettle ; beat idowly. Boil 


I 1.5 minutes, counting from the time 
' the contents of the kettle Vjegin to 
[ bubble. 

I Cherries . — 6 qt. of cherries, IJ qt. 
of sugar, 1 pint of water. 

Measure the cherries after the stems 
1 have been removed. Stone tliem or 
! not, as you please. K you stone them 
I be careful to save all the juice. Put 
; the sugar and water in the preserving 
kettle and stir over the fire until the 
, sugar is dissolved. Put in the cherries 
\ and heat slowly to the boiling point, 
j Boil 10 mmutes, skimming ca^ully. 

Grapes . — 6 qt. oj grapes, 1 qt. of 
1 sugar, 1 gill of water. 

Squeeze the pulp of the grapes out 
of the skins. Cook the pulp 5 minutes 
I and then rub through a sieve that is 
fine enough to hold back the seeds. 
Put the water, skins and pulp into the 
preserving kettle and heat slowly to 
the boiling point. Skim the fruitand 
then add toe sugar. Boil 15 minutes. 

Sweet grapes may be canned with 
less sugar, very sour ones may have 
more. 

Rhubarb . — Cut the rhubarb when it 
is young and tender. Wash it 
thoroughly and then pare ; cut into 
{fieces about 2 inches long. Pack in 
sterilised jars. Pill toe jars to over- 
flowing with cold water and let them 
' stand 10 minute. Drain off the 
water and fill again to overflowing with 
fresh cold water. Seal with sterilized 
rings and covers. When required for 
use treat the same as fr^ rhubaxb. 

Green gooseberries may be canned 
in the same manner. Bhubarb may 
be cooked and canned with sugar in 
toe same manner as goosebemes. 

Peaches. — 8 qt. of peaches, 1 qt, of 
sugar, 3 qt. of water. 

Put toe sugar and water together 
and stir over a fire untol the sugar !• 
dissolved. Wlien the nrrup bofls 
skim it. Draw toe kettle baeic wh^ 
toe qrrup will keep hot but boiL 
Pare the peaches, cut in halve s, 0^ 
remove the stones, unless you itiror 
to can the fruit whole. ^ • 

Put a layer of the piepered 
into the preserving lew m eov« 
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with some of the hot syrup. When 
the fruit l)egin8 to boil, skim carefully. 
Boil gently^ for 10 minutes, then put 
in the jars and seal. If the fruit is 
not fully ripe it may require a little 
longer time to cook. It should be so 
tender that it may be pierced easily 
with a silver fgrk. It is best to put 
only one layer of fruit in the preserv- 
ing kettle. While* this is cooking the 
fruit for the next batch may be 
pared. 

Pmrs.—Ai the fruit is ripe it may 
be treated exactly the same as peaches. 
If, on the other hand, it is rather hard 
it must be cooked until so tender that 
a silver fork will pierce it readily. 

Quinces . — 4 qt. of cored, pared, and 
quartered quinces ; 1 J (ft. of sugar ; 
2 qt, of water. 

Rub the fruit hard with a coarse, 
crash towel, then wash and drain. 
Pare, quarter and core ; drop the 
peces into cold water. Put the fruit 
m the preserving kettle with cold 
water to cover it generously. Heat 
slowly and simmer gently until tender. 
The pieces will not all require the same 
time to cook. Take each piece up as 
soon as it is so tender that a silver 
fork will pierce it readily. Drain on 
a platter. Strain the water in which 
the fruit was cooked through cheese 
cloth. Put 2 qt. of the strained liquid 
and the sugar into the preserving- 
kettle ; stir over the fire until the 
su^ is dis^lved. When it boils, 
skim well and put in the cooked fruit. 
Boil gently for about 20 minutes. 

qt. of apples, 
qt. of sugar, 2 qt. of water. 

Put the sugar and water into the 
preserving kettle. Stir over the fire 
until the su^ is dissolved. When 
the syrup boUB skim it. 

Wash the fruit, rubbing the blossom 
end well. Put it in the filing syrup, 
and cook gently until tender. It wUl 
take from 20 to fiO minutes, depend- 
ing upon the kind of crab apples. 

Plwm . — 8 qt. of plums, 2 qt. of 
sugtf, 1 {wt ox water. 

Nearly all kinds of plums can be 
ooc^ed with the skins on. If it is 


desired to remove the skin of any 
variety, plunge them in boiling watw 
for a few minutes. When the skins 
left on, prick them thoroughly to 
prevent bursting. 

Put the sugar and water into the 
preserving kettle and stir over the fire 
until the sugar is dissolved. Wash 
and drain the plums. Put some of 
the fruit in the boiling syrup. Do 
not crowd it. Cook five minutes ; 
fill and seal the jars. Put more fruit 
in the syrup. Continue in this manner 
until all the fruit is done. It may be 
that there will not be sufficient syrup 
toward the latter part of the work ; 
for this reason it is well to have a little 
extra syrup on the back of the stove. 

Stewed Tomatoes. — Wash the toma- 
toes and plunge into boiling water 
for 6 minutes. Pare and slice and 
then put into the preserving kettle ; 
set the kettle on an iron ring. Heat 
the tomatoes slowly, stirring fre- 
quently from the bottom... Boil for 
thirty minutes, counting from the 
time that the veget^le actually begins 
to boil. Put in sterilised jars and 
seal. 

Whole Tomatoes. — 8 qt. of medium- 
sized tomatoes, 4 qt. of sliced toma- 
toes. 

Put the pared and sliced tomatoes 
into a stewpan and cook as directed 
for stewed tomatoes. When they 
have been boiling 20 minutes, take 
from the fire and rub through a 
strainer. Return to the fire. 

While the sliced tomatoes are cook- 
ing, pare the whole tomatoes and put 
them in sterilized jars. Pour into the 
jars enough of the stewed and strained 
tomato to fill all* the interstices. Put 
the uncovered jars in a moderate oven, 
placing them on a pad of asbostos or 
in shallow pans of hot water. Let the 
v^table cook in the oven for ^ hour. 
TMe from the oven and fill to ov«r- 
fiowing with boiling-hot, strained to* 
mato, then seal. If there is imy of 
the strained tomato left, can it for 
sauces. 

Canned Prwt Cooked in Ae Oven. 
—Thu method of canning fruit, inthi 
2 o 2 
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opinion of the writer, is the one to be and around the jars to prevent them 
p^erred. The work is^ easily and from striking one another when the 
quickly done, and the fruit retains its water begins to bo'il. 

^pe, colour and flavour better than Draw the boiler back and take off 
when cooked in the preserving kettle, the cover. When the steam passes 

Cover the bottom of the oven with off, take out one jar at a time and 
a sheet of asbestos, the kind plumbers place in a pan of boiling water beside 
employ in covering pipes. It is very the boiler, fill up with boiling S 3 rrup, 
cheap, and may usually be found at and seal. Put the jars on a board, 
plumb’s shops. If the asbestos is and do not let dbld air blow upon 
not available, put into the oven shal- them. If screw covers are used, 
low pans in wUch there are about 2 tighten them when the glass has 
inches of boiling water. cooled and contracted. 

Sterilize the jars and utensils. Make Canning and Preserving on 
the syrup ; prepare the fruit the same < a Large Scale. v-Factory canning 
as fw cooking in the preserving kettle. ‘ as practised in the United States is 
Fill the hot jars with it, and pour in ! done either by the open>bath process, 
enough syrup to fill the jar solidly, i or closed bath, the latter, of course. 
Run the hlade of a silver-plated kn^ie i offering a very much wider power of 
around the inside of the jar. Place i control than the former, in which the 
the jars in the oven, either on the < temperature is limited to that of boil- 
asbes^ or in the pan of water. The ing water. In the open bath process 

oven should be moderately hot. Cook | the time is taken from the point at 

the fruit 10 minutes ; remove from j which the water boils, and in the 

the oven and fill the jar with boiling \ closed bath system from the time at 

syrup. Wipe and seal. Place the l which the contents of the tank reach 
jars on a board and out of a draught the pre-determined temperature. The 
of air. If the screw covers ore used ; material to be canned is placed in the 
tighten them after the glass has cooled. \ tins and heated to boiling point for a 

Large fruits, such as peaches, pears, ; short time before the tins are seal^, 
quinces, crab apples, etc. , will require ’ after which they are submitted to the 
about a pint of qrnip to each quart jar | final cooking. The following is a sum- 
of fruit. The small fruit will require mary of the usual temperaturesallowed 
a little over pint of syrup. for various foods. 

The amount of sugar in each quart Applet. — Exhaust 5 minutes at 212 ; 
of syrup should be reg^ted to suit open-bath, 10 minutes at 212 ; closed- 
the fruit with which it is to be used, bath, 3 minutes at 240. , 

The data on page will be a ^ide. Ohertiet. — Exhaust, 7 minutes at 

The quantities given will not maie the 212 ; open-bath, 12 minutes at 212 ; 
fruit vttry sweet. The quantity of clos^-bath, 4 minutes at 240. 
sugar may be increased or diminished Oooseherries. — Exhaust, 7 minutes 

. to suit the taste. at 212 ; open-bath, 12 minutes at 

Oomned Fruit Cooked in a Water 212 ; closed-bath, 4 minutes at 240. 
Atfili.--->Prepare the fruit and syrup as Peachee. — ^Exhaust, 6 minutes at 

for oooldng in tlm oven. 212 ; open-bath, 10 minutes at 212 ; 

FQl the sterilised jars and put the clos^-^th, 4 minutes at 240. 
covers on loosely. Have a wooden Pears.-— Exhaust, 5 minutes at 2X2 ; 

radc in the bottom of a wash boiler. * open -bath, 12 minutes at 212 ; closed- 
Put in enough wum water to come to bath, 5 minutes at 240. 
about 4 inclim above the rack. Place ■ Asparagut . — Exhaust, 10 mBnii^ 
the iiUsd jars in the boiler, but do at 212 ; cloeed-bath, 80 minutes at 
let wem touch one another. 240. ' ' 

PiuIe dsan white cotton rags, or per- Tomatoes.— Exhaust, 10 minutit st 

ha^ Imter, cotton rope, between 212; open-bath, 80 mlnuteast 212 
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for3-lb. can. Closed-bath, 10 minutes 
at 240 for 3-lb. can,, and 8 minutes for 
2-lb. can. 

Meats, — ^Exhaust, small cans (up 
to 3 lb.) 10 minutes at 212, large cane 
(np to 6 lb.) 16 minutes at 212, 14-lb. 
cans, 20 minutes at 21 2. Closed -bath, 
from 6 to 45 miputes at 240, in accord- 
ance with weight. 

For further information on this 
subject refer to the works of Schwab 
and Pacrette, in wliich very detailed 
instructions are to be found, for work- 
ing of a canning plant, on commercial 
lines. • 

Charred Paper. — Collodion is 
poured over the charred paper. In a 
few minutes this dries, and a tough 
transparent coating is produoSl, 
through which the printing, etc., can 
be seen. Bauk-not^ and other docu- 
ments charred by fire have been 
thus successfully treated. (‘Scient. 
Amer.’) 

Distilled Water. — In the first 
place, contrary to the general opinion, 
condensed steam does not always fur- 
nish pure distilled water. The drip 
from the cylinders of steam engines is 
never fit for use, not being half so 
good as ordinary rainwater. In pre- 
paring distilled water, the directions 
genei^ly given to reject the portion | 
that first comes over should never be 
omitted. 

The best water from which to pre- 
pare the distilled article is, in my 
opinion, good clear well water. Rain- 
water is generally well loaded with 
organic matter, and holds generous 
quantities of aYnmonia in solution. { 
Ammonia, of course, distils over, and , 
this impurity the Pharmacopoeia does , 
not pei^t. Prof. Lloyd once said i 
that m order to prepare an acceptable j 
urticle of distUled water from the city I 
at Cincinnati, it was necessary to dis- 
til 3 to 4 times from an ordinary appa- 
ratus; but that now, by carrying a 
standpipe to the third storey of his 
factory, the product obtained was 
good. 

The following procedure in distilling 
and itoring ^ never M to give 


satisfaction. Say the still is of 5 gal. 
capacity, not more than 4 should ever 
be distilled therein ; take then 4| gal. 
of good clear well water ; boil violently 
in a bright tin vessel for 10 minutes — 
this drives off almost the last trace of 
ammonia ; then introduce into the 
perfectly clean still; start the process; 
reject the first ^ gal., and save the 
succeeding 2^ gal. 

This is to be stored as follows ; 
Prepare an empty carboy by boring 
w'ith a rat-tail file a hole in the 
shoulder ; through this hole introduce 
a glass siphon, made aii‘-tight at the 
point of contact with the carboy by 
slipping over the siphon tube a piece 
of rubber tubing, and on the longin' 
arm of the siphon place another piece 
of rubber tubing al»ut 4 in. long, pro- 
vided with a pinchcock. Into the 
mouth of the carboy fit a perforated 
cork, holding a glass tube filled with 
cotton ; this is to be inserted as a 
stopper, the tube filled with cotton 
acting 8bB a vent. All the air entering 
the carboy will be drawn through the 
cotton, thus being filters! p^ectly 
free from motes. It is these motm, 
or dust particles, among which the 
seeds of the confervas exist that cause 
the ropiness which is to be avoided. 

The distilled water in dropping 
from the mouth of the condenser into 
the receiver, as a rule, becomes con- 
taminated with air motes, and unless 
these be removed before the water is 
finally deposited in the carboy, con- 
fervoid growths will appear. 

To accomplish this, the distilled 
water must be brought to a boil in a 
bright tin vessel, the warm carboy 
thoroughlv rinsed with it, and when, 
at last, the container is fuU, insert 
the perforated stopper carrying the 
tube filled with cotton ; start the 
siphon, and now, if the stopper is 
not removed, the entire contents may 
be used, as required, and not a sin^ 
fleck will form therein. (J. N. 
Hurty.) (See also DlsTlLLlNa, Vol. 1.) 

months ago there ap- 
peared in the bulletin, issued by toe 
Italian Mmister of Agriculture, the 
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result of a series of experiments by 
Br. Campanini, intended to ascertain 
the best means of preserving ^gs. Dr. 
Campanini, after reviewing the bes^ 
known means of preserving ^gs— by 
salt water, lime water, silicate of 
potash, vaseline, and cold storage — 
described his experiments, for which 
he claimed better results than all 
others. His theory is tliat to preserve 
eggs some system must be adopted 
that will absolutely prevent the 
exchange between the air outside and 
that inside the egg, it being this 
continual change tl^t causes putre- 
faction. Dr. Campanini selected per- 
fectly fresh eggs and covered them 
with lard so as effectually to stop up 
all the pores. The shells were thus 
rendered impermeable, the exchange 
of air was prevented, and the obstruc- 
tion of the pores not permitting the 
evaporation of the waW, there was no 
loss of weight. When properly coated 
with lard — ^not too thickly — the ^gs 
are put in baskets or boxes upon a bed 
of tow or fine odourless shavings, and 
so arranged that there will be no point 
of contact between them — otherwise a 
mould will develop and putrefaetion 
result. By this process Dr. Campanini 
kept a quantity of eggs for a whole 
year— tl^ugh a very hot summer 
and a very cold winter-«-and they were 
perfectly preserved. He says that 
two pennyworth of lard sufficed to 
coat 100 ^gs, and that any one could 
eacdly prepara that number of in 
one hour’s time. 

Fhlh. — ^Before alluding to recent 
processes for preserving fish in a fresh 
state, some space may be devoted to 
the ofdinaiy methods of curing fish. 

Berringt , — ^The fish are spread on a 
floor, and sprinkled with sdt ; when 
suffidenily salted, th^ are thrown 
into large vats, and washed. Each 
fish is threwled through the gills 
long thin spits holding 26 each, 
ese are huqg upon trestles in the 
ensdklng>room, where fires of oak- 
bot^ are kqpt smouldering. For 
'‘blc)aters^^’;to he consumed in Eng- 
W)king lasts about 24 hours; 


“red-herrings” for export are salted 
i more, and are smoked for 3 or 4 to 
j 40 ^ys, usually about 14 days. 
“ Kippers ” are taken while fresh, and 
split up. They are then washed, and 
thrown into vats with plenty of salt 
for a few minutes ; finally they are 
spread out on tenter-l^ks, on racks, 
and hung up for 8 hours’ smoking. 

Oysters . — A method of preserving 
oysters is adopted by the Chinese. 
The fish are taken the shells, 
plunged into boiling water for an in- 
stant, and then exposed to the sun till 
all the moisture ie removed. They 
remain fresh for a long time, and re- 
tain their full flavour. Only the fat- 
test can be so treatei. Oysters are 
also largely “canned,” much in the 
same way as salmon. 

Sardines. — The beheaded and 
cleaned fish are spread upon sieves, 
and plunged for 1 or 2 minutes be- 
neath the surface of boiling oil in 
coppers. After draining a little, the 
fish are packed closely in tin boxes, 
which are filled up with pure cold oil, 
and soldered. The qucffity deterio- 
rates with every immersion, owing to 
the matters disengaged by the bomng 
oil, and the coppers need frequent 
replenishing with oil. 

Shrimps . — To preserve shrimps in 
a dried state, they are boiled for | 
hour with frequent sprinkling of salt ; 
then spread out on hard dry ground, 
with frequent turning,, to and 
bleach for 3 or 4 days. They are then 
trampled to remove the shells, and 
are winnowed and b^ed. 

Jiefrigeration. — TOs process ii 
applicable to all kinds of fish. (Bee 
Refhioeration.) 

Flowera.—Boses may be cut ia 
the summer and autumn months and 
BO treated that they may be brought 
out in full bloom during the flower' 
less months of winter, the 

flowers in bud and when qi^ 
as any trace of damp will quite, 
therei^te. Dip the ends of the 
in hot wax, then oerelyfi^ tie the 
petals with silk threed to kesi^ lhM 
1 In place. When this is dimebeNehi^ 
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vmvp up each bloom in bne tissue 
paper, tying up the ends of the wrap- 
pers with thre^. • Xhen lay the tied- 
up blooms in air-tight tin boxes, pack- 
ing them 80 that they are not crushed 
together in any way. 

Finally put away the boxes in a 
cupboard which keeps of feirly even 
temperature, 4but not too warm. When 
required for use,* the buds must be 
taken most carefully from the box (as 
they are very brittle when dry), and 
after removing the tissue pai)er and 
tho silken bands tying uj) the petals, 
the stems are cut with a sharp pair of 
scissors just ab^ve the wax^ ends, 
and then placed in water for about 
6 minutes. The blooms are then 
placed in a basin of fresh cold water 
into which has been thrown a liandful 
of salt, and the basin put in a warm 
cupboard for a few hours, when the 
blooms will develop much of their 
original beauty. Though not always 
successful, this process will neverthe- 
less give a fair proportion of blooms 
at a time of year when they are very 
scarce. Success depends on only 
storing perfectly dry buds, and on not 
letting the petals be touched by water, 
during the process of revival. 

Food. — (♦SVe “ Canning and Pre- 
serving ” (page 445). 

Fruit, Grain, and Vegetables. 
Dmcc(Uwn.^'Vh& simplest form of 
desiccation is by ordinary sun- and 
wind-drying, as conduct^ in hay- 
making. The next step is by radiat^ 
sun-heat, as in coffee-drying ; a further 
advance is made by the application of 
artificial heat, as in hop-drying and 
tea-drying. The primary object in 
all these cases is the removal of the 
water mechanically present, and with- 
out whose presence fungoid growths 
and decay cannot exist. As a curative 
agent simply, the application of heat 
is, however, unnecessary and injurious, 
oaxunng a partial destraction of the 
flavour, and more or less fermentative 
change. Research has proved that 
^twe^n the limits of 32° and 60° F. 
(0° and 16° C.) vegetable substanew 
retain their flavour and all other quaU- 


ties, while ^ving up their moisture, 
no fermentative action being engen- 
dered. This has led to the adoption 
of the 

Cald-Uast System . — ^The fruit or 
vegetables are deprived of moisture 
by subjection to dried air at a* low 
temperature. The air is compressed 
in a chamber containing chloride of 
calcium, or any other compound pos- 
sessing strong dehydrating qualities. 
Chloride of calcium is in practice pro- 
bably the best, as it so readily gives 
up the alworbed water on being heated. 
The compressed and dried air is then 
admitted into a chamber containing 
the substances to be treated. The 
expansion lowers its temperature some- 
what, which should be maintained be- 
tween 32° and 60° F. (0° and 16° C.). 
Thesubstances aredistnbutedthrot^h- 
out this chamber on perforated trays, 
so as to be fuDy exposkl to the current 
of cold dry air passing through. All 
the moisture is thus removed, without 
the least detriment to the flavour, 
colour, and other virtues of the sub- 
stance acted upon. The process has 
a great advantage over hot-drying, 
both in the cost entculed and the re- 
sult achieved. Fruit and v^tables 
thus prepared, and |)acked with ordin- 
ary care, remain go^ for an indefinite 
period, and rwume their natural shape 
and dimensions when placed in water. 

Hot-air Prooeas. — (1) A common 
method of conducting the operation 
is as follows : The fruit or vegetable 
is pared and cored, if necessary, and 
then finely shredded. The shreds are 
spread on galvanised-iron wire screens 
in the evaporator, a S-storeyed cham- 
ber, through which passes a current 
of air heated to 240° F. (116° C.). 
The screens rest on endless chaius, 
that move upwards at intervalB of 3 
to 5 minutes, when a fresh screen ia 
put on below, and a finished one is 
taken off at the top. The evaporation 
is very rapid. The oorea and p0elhi|gB 
of apples, etc., are made into vinegar. 
(2) Another plan is by meafla of a 
vacuum-pan, heated to 120° to 170° 
F. (49° to 77° C.). Tho air ia dried 
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by passage over chloride of calcium. 
The operation occupies 20 minutes. 

Masson and QannoXs Process . — 
V^tables are submitted for a few 
minutes to steam at 70 lb. a sq. in., 
then ^ried by air at 212° F. (100° C.), 
subjected to hydraulic pressure so as 
to form tablets, and, when required 
4ir use, are soaked in cold water for 
5 hours. 

Carsten's Process for Potatoes . — 
The potatoes are peeled and cut into 
discs, and are scalded by immersion 
in nearly boiling water. They are l 
then dri^ hard in an oven. To pre- i 
serve the white colour, they are treated j 
with water acidulated with 1 percent, i 
of sulphuric acid. They are then ! 
washed in cold water and dried. I 

Sacc’s Process. — Sacc’s process for | 
preserving vegetables is as follows : 
The vegetables are warmed to destroy 1 
their rigidity, and are then packed in 
barrels, and surrounded with J their , 
weight of acetate of soda in powder, j 
by which their moisture is a^orbed. ; 
In summer the action is immediate *, | 
but in winter it may be necessary to , 
put the barrels into a room heated to 
68° F. (20° C.). After 24 hours, the 
v^etables are removed, and kept in 
a dry atmosphere. For use, they are 
soaked in cold water for 12 hours. 

Coohmg. — ^The preservation of vege- 
tables by cooking them in sealed cases 
is dep3ndent on the destruction of all 
organic germs by the heat of the boil- 
ing and the perfect exclusion of air. 
(See “ Canning,” page 445.) ; 

Pickling. — Curing by means of acids, ' 
as acetic acid, vinegar, etc., is the pro- 
cess commonly known as ‘‘ pickli^.” 
^In tiie ordinaiy way, the vegetables 
are kept soaking for a long time in 
brine, and are then pickled in acetic ^ 
acid. An improved method, by which 
months of time are saved, is to exhaust 
them under an air-pump, and then to 
force in spiced vine^ under a pressure 
of 46 lb. per sq. in. 

Hitwdiberg adds a few 
dro^ of Bulpburic acid, whereby the 
the gum is precipi- 
ti^si^sulphoto i after standing, the 


mucilage is strained off, and exhibits 
no tendency to moiUdiness even after 
standing for 18 ' months. (* Les 
Mondes.’) 

Hay. — Professor Wrightson, of 
the Royal Agricultural Colley, Ciren- 
cester, writes to the ‘ Times ' as 
follows : Will you allo^ me a few 
lines’ space to caU attention at this 
seasonable time of fhe year to a pro- 
cess of preserving fodder for winter 
use little knowm, and, so far as I am 
aware, never practised in this country ? 
It gives as its product what is known 
all over the Austpan Empire as 
“ sour ” hay, which, I may add, I 
have seen used extensively on many 
large estates. The process of making 
sour hay is not only exceedingly 
simple, but in the event of a wet 
season might be adopted in this humid 
climate with excellent effects, as 
neither drying wind nor sun are re- 
quired. The green grass, green Indian 
com, or other fodder is simply 
crammed down into graves or trenches, 
4 ft. wide and 6 ft. to 8 ft. deep, 
until it forms a compact mass- up to 
the surface, and the whole is then 
covered with 1 ft., or rather more, of 
earth, rounded over so to form a long 
mound. No salt is used, and the 
wetter the fodder goes the better. 
The preservation is complete, and 
when cut out with a hay spade in 
winter, the fodder is of a rich brown 
colour, and has a slightly sour, but 
on the w'hole agreeable flavour. ” 

Honey. — Honey, according to 
Vc^el, contains on an average 1 per 
cent, of formic acid. Observii]^ that 
crude honey keeps better than that 
which has been clarified, Mylius has 
tried the addition of formic acid, Mid 
found that it prevents fermentation 
without impairing the flavour of tiie 
honey. 

Indiarubber.--(1) In the<^»inioo 
of Hempel, the hardening of vuksBn- 
I ized indiambber is caiiaed by the 
I gradual evaporation of the smvent 
liquids contained in the indiHiibbMr, 
and introduced during the ffooeae of 
vulcanization. Guided by thitiW^iQiSy 
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he has made experiments for a number 
of years in order to find a method for 
preserving the in^rubber. He now 
finds that keeping in an atmosphere 
saturated with the vapours of the 
solvents answers the purpose. India- 
rubber stoppers, tubing, etc., which 
still j^ssess Iheir elasticity, are to be 
kept in vessds coptaining a dish filled 
with common petroleum. Keeping in 
wooden boxes is objectionable, while 
keeping ill airtight glass vessels alone 
is sufficient to preserve indianibber 
for a long time. Exposure to light 
should be avoided as much as possible. 
Old hard indianibber may be softened 
a^in by letting the vapour of carbon 
bisulphide act upon it. As soon as it 
has become soft, it must be removed 
from the carbon biwilphide atmosphere 
and kept in the above way. Hard 
stoppers are easily made fit for use 
again in this manner, but the elastic 
properties of tubhig cannot well be re- 
stored. (*Ber. Chem. Ges.’) (2) In 
order to prevent indiarubber materials 
from hardening and cracking, they are 
steeped in a bath of melted paraffin 
for a few seconds, or several minutes, 
in accordance with the size of the arti- 
cles, and then dried in a room heated 
to about 212° F. (]00°C.). 

Preserving the Latex . — Careful ex- 
periments at the La Zacualpa botanical 
station and rubber laboratory have 
shown that by the addition of formalin, 
latex can b% kept for at least twenty- 
seven months without changing its 
character. Salicylic acid in small 
quantities has also proved to be a 
good disinfectant of the latex. 

Leather.— (1) Equal parts of 
mutton fat and linseed oil, mixed with 
their weight of Venice turpentine, 
and melted together in an earthen pip- 
kin, will produce a “ dubbin ” which 
is very efficacious in preserving leather 
when exposed to wet or snow, etc. It 
should be applied when the leather is 

S [uite diy and warm. (2) Many other 
ormuln exist for dubbins, but all con- 
tain essentially the same ingredients. 
(8) A solution of 1 Qz. solid paraffin 
in 1 pint light ni^tha, to whioh 8 


drops sweet-oil have been added, is put 
cold on the soles, until they will ab- 
sorb no more. One dressing will do 
for the uppers. This process vastly 
increases the tensile strength of every 
stitch ; and, while not removing the 
natural moisture of the leather, de- 
cidedly waterproofs the boot. A so^ 
lasts 2 moTitbs longer when so treatem 
(4) There is nothing like castor-oil for 
preserving leather. Applied once a 
month, or once or twice a week in 
snowy weather, it not only keeps the 
leather soft, but makes it waterproof. 
Copal varnish is the best thing to 
apply to the soles ; but the latter 
should be thoroughly dry, and if they 
have been worn, they should be pre- 
viously roughed on the surface before 
applying the varnish. Linseed-oil is 
perhaps better than nothing, but it 
rots the leather ; hence the objection 
to “dubbins'* and other mix-ups of 
mutton -suet, linseed-oil, etc. The 
very best thing for waterproofing soles 
is Szerelmey’s freestone liquid ; 3 or 4 
coats of this render the sole perfectly 
waterproof, and more durable. With 
regard to castor-oil, it may further be 
said that it does not prevenil a polish 
being produced on the boots, and that 
leather so treated is avoided by rats, 
if even its proportion be only i to -| 
tallow. (5) Long-continued observa- 
tion shows that harness and other 
leather exposed to the action of ammo- 
nia continually given off in stables, 
become weak and rotten sooner than 
ordinary leather. Even when care is 
taken to protect them with grease, 
this takes place. The addition of a 
small quantity of glycerine to the oil 
or fat employed in greasing such kind 
of leather, has been recommended to 
kera it always pliable and soft. 

J^eches.— The health and “bit- 
ing” propensitieB of the Sanguisuga 
depend upon a number of circum- 
stances, some of which are rather ob- 
scure, but it may be stated in general 
terms that the absence of decaying 
animal matter, and of too great an m- 
cess of lime-i^ts, are points whuffi 
should be aimed at most partieularly. 
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hy a oonoentrated solution of potash. 
1^6 meat loses 18 to 20 per cent, by 
wdght, and is kept in vacuo, 

(2) Sacc’s.— Tins process has been 
described under Fruit. When applied 
to meat, the brine produced furnishes 
an extract of meat on evaporation, the 
acetate of soda crystallising out. This 
extract is lidded in the proportion of 
about 3 per dent, to the preserved 
meat. The latter, before use, requires 
to be steeped for 12 or 24 hours in 
water containing about ^ ounce sal* 
ammoniac to the pint. 

(a) Antisqjticg. — The use of chemi- 
cal antiseptics has long been known, 
common salt being a very generally 
e^loyed agent of tliis class. The 
difficulty seems to be to ensure the 
meat retaining its freslmess, and to 
avoid its acquiring any unpleasant 
flavour. From among the very various 
processes devised the following are 
selected as being most noteworthy. 

(1) Herzen’s. — The quarter-carcases 
are soaked for 24 to 36 hours in a solu- 
tion composed of 3 parts borax, 2 parts 
boracic acid, 3 saltpetre, and 1 salt, in 
100 parts water ; they are then packed 
with some of the same. Before use, 
they need 24 hours soaking in fresh 
water. 

(2) Richardson’s. — Dr. Richardson 
niG^e some test experiments with meat 
treated with various antiseptics under 
a temperature varying from 45° F. 
(70° C.) to 110° F. (43° C.), for a 
poriod of 75 days. The results may be 
summarised thus : — Methylene : pre- 
servation, good ; colour, imperfect. 
Hethylal : faint taint of decomposi- 
tion. Cyanogen : preservation excel- 
lent ; colour, perfect ; structure, firm. 
Sulphurous acid : some tainted, colour, 
darL Sulphurous acid and lime-juice : 
some tainted ; colour, indifferent. 
Sulphurous add and glucose * some 
tainted ; stracture, dense. Kitrate of 
methyl : preservation, good ; colour, 
yellowish ; structure, firm. For- 
mates : entirely fresh and excellent 
in colour. 

(8) Medlook and Bailey’s. •— The 
meat is immersed in a solution com- 


I posed of equal parts of water and 
bisulphite of lime, of 1 *05 sp. gr. It 
acquires no unpleasant flavour. This 
is one of the most successful of the 
antiseptic processes. 

(d) Exclusion of Avr. — As the pre- 
sence of oxygen seems to be essential 
to the existence of decomposition, 
many plans for the preservation of 
meat have been based upon the exclu- 
sion of dr from it. By far the most 
important are the numerous modifica- 
tions of cooking in air-tight cans, or 
glass bottles, called “ canning,” which 
have been conducted for years with 
^eat success. The heat of the cook- 
ing destroys any microscopic germs, 
if such be present, and at the same 
time expels all air from the receptacle 
and from the substance itself. The 
preservation is complete, but over- 
cooking is unavoidable, and the meat 
is rendered soft, fibrous, and insipid. 
(See “ Canning,” page 445.) 

(1) The raw meat is put into cans 
having a pin-hole, as before. The 
cans are placed for half their depth in 
a solution of chloride of calcium, boil- 
ing at 260° to 270° F. (127° to 
131° C. ). The heat is gradually raised 
from 180° F. (82° C.) to 230° F. 
(110° C.), and the steam is allowed to 

I blow off for 4 hours, during which 
time the meat is being cook^. The 
holes are then closed by a ffipop of 
solder, the heat is raised to 260° to 
270° F. (127° to 132° C.) for ^ hour, 
and the cans are withdrawn and cooled. 
Ritchie’s deviation from this consists 
chiefly in desiccating the meat first in 
an oven at 400° to 420° F. (204° to 
216° C.), and then packing it in cans, 
with the addition of meat jelly to 
create steam, before subjection to the 
chloride of calcium bath. 

(2) Naylor’s process,— The meat is 
cooked, and then packed in cases, and 
covered with stearine (tallow). 

(3) Redwood’s process. — Ihe meat 
is immersed in melted paraflftn at 
240° F. (115° C.), to concentrate the 
juices, and expd the air. Thus con- 
densed, the meat is covered with a 
coatiug of paraffin. Bef^uaa,it it 
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placed in boiling water, which removes 
the para6in ; it can only be used in its 
cold state, not bearing re-cooking. 

Milk.— (1) Condensed Milk.—The 
compound known as “ condensed 
milk ’’is an illustration of the appli- 
cation of the drying, or, desiccation 
theory, accomplished by evaporating 
the excess of moisture, adding sugar, 
and packing in hermetically sealed 
vessels. The milk, as received from 
the dairies, is placed in vessels having 
a capacity of 750 to 1000 gal., where 
it is maintained at a slightly raised 
temperature by means of steam-heat, 
and undergoes evaporation in 
The duration of the process varies 
from 2 to 5^ hours. Refined sugar, in 
powder, is added in the proportion oi 
about i by weight of the total con- 
densed product ; and when the mass 
assumes the consistence of thick 
honey, it is put into tin boxes, and 
hermetically sealed. The proper con- 
duct of the operation is by no means 
easy. There is much danger of a 
decomposition of the caseine in the 
presence of heat and sugar, especially 
if the milk has been in the slightest 
degree “turned”; also much of the 
fotty constituents will distil with the 
water, if the temperature is allowed 
to exceed 100° F. (38° C.). Atten- 
tion has recently bron called, in the 
Analytt and elsewhere, to the fact 
that these unfavourable conditions do 
frequently come into play, and that 
the loss of nitrogenous matter by 
decomposition, and the loss of equally 
important fat, partly volatilised, partly 
demmposed, so generally sustained by 
condensed milk, render it unfit to 
replace new milk in the nursery. 
Small quantities are prepared (almost 
solely for the American market) with- 
out the addition of sugar, in which 
case the evil is lessened ; but the 
product does not keep so well. 

' (2) Hafarun's process.— Tins simple 
propeNwas probably the foundation of 
' the preceding. The milk is warmedat 
^moderete teibperature, in a tin vessel 
fn^iishqj^ wHk a leaden tube lor the 
of The tube is then 


compressed, and the orifice is soldered 
up. After 6 months’ keeping, the 
milk is as good as new. The process 
received a prize of 1500 fr. from the 
French Academy of Sciences. 

(3) Morfit’s process. — In 1 gal. milk 
at 130° to 140° F. (55° to 60° C.) is 
dissolved 1 lb. gelatine ; t^c mixture 
is left to cool to a jelly^ when it is cut 
into slices and dri^. The compound 
is used to gelatinise more milk, and 
this is repeated till the gelatine is in 
the proportion of 1 lb. to 10 gal. of 
milk. 

(4) Neumann points^out that the 
electric state of milk, as effected by 
the bodies with which it come in 
contact, exerts an unquestionable in- 
fluence over its keeping. Milk wliich 
has stood in a tin vessel, and is turned 
out into glass or pewter, will not 
keep sweet so long as if left in the 
tin. Milk will keep well in zinc, 
antimony, bismuth, copper, brass, or 
iron vessels ; but iron is apt to impart 
a disagreeable taste ; and copper, after 
a while, is found in notable proportion 
in the milk. Caution is therefore 
retjuisite with utensils of this metal. 
Block-tin vessels are best ; but the 
milk should not be shifted from vessel 
to vessel, and the latter should be 
filled as full as possible. 

(5) When n^ contained in wire- 
corked bottles is heated to thelx^ng- 
point in a water-bath, the oxygen of 
the included small portion of lur under 
the cork seems to be carbonated, and 
the milk will, it is said, keep fresh for 
a year or two. 

(6) Olacialine.— According to Dr, 
BeMua, this substance, which has 
met with so much favour in Ei^land 
and elsewhere as an antiseptic, especi- 
ally for the preservation of c^k, has 
the following composition ; — ^Boracic 
acid, 18 -parts ; borax, 9 j sugar, 9 ; 
glycerine, 6. 

(7) A mixture of 2 dr. bomde acid 
with 8 dr. common salt, of whidh aa 
addition of | dr. to 1 of mSUi >• 
said to increase its keeiflng qualities 
for 24 hours. 

(8) Aoooniiiig to Prof. CStildwaS, 
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boracic acid is the best antiseptic for 
preserving milk or keeping it sound 
for an unusual length of time. When 
the temperature was 80° F. (27° C.), 
and the milk soured in 20 to 22 hours, 

1 part boracic acid, added to 600 of 
milk, caused it to remain sweet for 60 
hours. Again, he found that 1 part 
boracic acia, added to 1000 of milk by 
weight, kept it 'sweet for a space of 60 
hours when the temperature was 72°F. 
(22° C.). "When ajjplied to milk warm 
from the cow, it Kept it sweet and 
sound twice as long as milk not treated 
with it. No ip jury occurs to the milk 
in using 1 part boracic acid for 1000 
of milk. Boracic acid, he stated, was 
not poisonous. He had partaken of 
mdk thus preserved, and no harm re- 
sulted from the taking of such milk 
into the stomach. 

(9) Portch states that salicylic acid 
cannot be considered a success for pre- 
serving milk or butter, as it conveys 
an unpleasant bv> eetish flavour, which 
increases till decomposition ensues. 

(10) ‘ Buddemd ’ MUk . — A new 
meth(^ of sterilising milk has just 
been perfected by Dr. Budde of Cof^n- 
hagen. Dr. Budde — whose principle 
has been adopted by the Scottish Pure 
Milk Supply Company — holds tliat the 
principal point in purifying milk is to 
destroy the pathogenic germs by a pro- 
cess as mild as may be consistent with 
the retention of tlie good biolological 
qualities ^f fresh milk. His method 
utilises the germ-destroying power of 
nascent oxygen at a temperature of 
120°, with the addition of at least as 
much peroxide of hydrogen as the 
milk can decompose. The [>eroxide, 
in small quantities, is a j^ectly 
harmless sultotance, and there is in the 
milk an ensyme, named catalase, the 
oharacteristio quality of whose power 
is to decompose the hydrogen peroxide 
into water and oxygen. Dr. Budde 

that by treating the milk in 
this way aU baotc^ are destroyed and 
the muk made pure. The process 
oonnsts in passing the milk thro^h a 
heater, next through a centrifugal 
deanstng machine, and then into a vat 
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provided with a mechanical sHrrCTand 
steam jacket. The milk is kept in the 
vat for three hours, with a temperature 
of 120°, and then it is filled through 
sterilis^ tubes into bottles that have 
been also thoroughly sterilised, and 
which have air-tight stoppers. The 
company by which the process has 
been adopted claim that they have 
solved the problem of supplying milk 
free fi-om disease germs, and yet re- 
taining the nutritive qualities in full 
and without giving the milk any im- 
pleasant flavour. 

Preservatives for lllilk or 
other Foods, for Size, and similar 
Compounds liable to Decomposition . — 
There are three in general use, viz. 

I boracic acid, salicylic acid, and forma- 
lin. In each case about i per cent, 
j is used, mixed in water. Formic add 
i is considered to have excellent preser- 
j vative qualities with add solutions, 
i such as fruit juices, etc. Carbolic 
: acid paper is also used to a large extent 
' for wrapping solid substances, such as 
meat. It 1^ an excellent preserva- 
tive effect. Take 10 parts of stearine 
and melt this with a gentle heat. 
When melted, stir in 4 parts carbolic 
acid. When this is done, add 10 parts 
melted paraffin wax, and set aside till 
it cools and sets. A portion is then 
melted and applied to the paper with 
a brush. 

Baulin’s and Pasteur’s 
Fluids, for preserving spedfMns.^ 
Both Pasteur’s and Baulin’s fluids are 
very difficult to keep. They are so 
extremely sensitive that the simple 
exposure of the fluids to air for 2 or 8 
days (in a town) is suffident to con- 
vert the whole into a ropy mass of 
I mycelium. Then, again, starch solu- 
tion is not easy to keep for an^ length 
of time. Chemists have, it is true, 
succeeded somewhat by the appliea- 
tion of salt, calcium chloride, and 
other antiseptics ; but these more or 
less interfere with the universal appli- 
cation of starch solution, and oo^ 
not be used at all with either Pasteur’s 
or Baulin’s fluid. Two vears ago, 
O. B. Davis devised apian for keepnig 
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such fluids as are above mentioned, 
and with the result that the remainder 
of a pint of Raulin’s fluid made up in 
November, 1878. was as good 4 years 
after as when firet mixed. The appa- 
ratus consists of an ordinary glass 
flask, fitted with an indiarubber stop- 
per pierced with two holes, into one 
of which is tightly insert^ a tube 
packed with clean cotton wool. Into 
the other hole the shorter limb of a 
glass siphon is inserted, the longer 
limb being closed with a spring clip 
upon a short length of rubber-tubing, 
in advance of which is a narrow glam 
jet. To put the apparatus in working 
order, nearly fill the flask with the 
fluid, and t^e out the cotton wool 
from the tubenbove ; place over a lamp 
to boil, and, while boiling, open the clip, 
and stop up the open end of the wool 
tube, so that the pressure may drive 
some of the fluid out of the flask. 
Return this ejected fluid to the flask, 
and keep boilmg for 6 minutes, allow- 
ing the steam to escape from the open 
wool tube. 'While steam is thus es- 
caping, place a plug about J in. in 
depth of ootton wool, and allow the 
steam to blow well through it. After 
1 minute, plug the whole of the tube 
with cotton wool, and withdraw the 
flame. By simply opening the clip, a 
supply may now be with^wn with- 
out toe introduction of any atmo- 
qfliericgmns into the flask. ('North- 
ern Microscoirist’). 

Skins and Furs.— <1) About 40 
years ago Waterton described his 
method of preparing and preserving 
toe duns <4 animals and \farda. The 
materU used was simply mercury 
'chloride (corroaive sublimate) dis- 
solved in idoohol to saturation. This 
was applied with a camel-hair brush 
to toe made of the skin, the roots of 
the principal feathers, and all parts 
Bubj^todecay. It was stated to give 
imnarkable flrinness of attachment 
to i[<{eto>eni hable to come out, and so 
* in use that toe plumage of toe 
mt bri]%lt humming-bird was not 
■oiled % m triplication. The corro- 
edjUimtte must be very finely 


p<mnded. Highly rectified spirits of 
wine may be diluted with water equal 
in quantity. Tims, to 1 qt. bottle of 
alcohol add 1 qt. bottle of water. Into 
this put a tablespoonful of corrosive 
sublimate, and nothing more is re- 
quired. Birds must be steeped in this 
solution , before they are skinned ; 
quadrupeds after they skinned. 
Insects must be steeped after they 
have been dissected. So must ser- 
pents, (2) To preserve skins of any 
kind. First stretch them out on a 
board with tacks as soon as taken from 
the body ; then-cover tl^m with wood- 
ashes ; let them remain a fortnight, 
and renew the ashes every three days. 
(3) The following soap is recommended 
by Ward, of London : The skins must 
be well scraped and divested of all fat, 
and well rubbed with the soap : 1 lb. 
yellow soap, 1 oz. lime, 1 oz. camphor, 
1 oz. arsenic, 1 oz. alum ; mixed to- 
gether. (4) Sublimed sidphur and 
nitrate of potash, of each, 2 dr. ; black 
pepper, camphor, bichloride of mercury, 
burnt alum, and tobacco, of each, 4 oz. ; 
reduce to a fine powder. (5) Bicmoride 
of mercury, 1 oz. ; hydnx^oric acid, 
3 dr. ; methylated spirit of wine, add 
to, 2 oz. fjse it as follows : Pour 
sufficient into a cup, and paint it freely 
on with a brush, especially about the 
cavities of the skull, the arms, wings, 
and thighs. A liberal supply of toe 
powder (No. 4) afterwards to the 
same parts will ensure their keeping 
any length of time (that is, if ^ou h&re 
any doubt about their keeping). If 
you would prefer it, you may use the 
powder alone. 

Moleikvns.—{a) To preserve and 
render the skins of moles soft and 
pliant, 80 ^ them for 8 or 4 days in 
water which has had oak sapling badk 
boiled in it for 2 or 3 hours. To2qt 
water put a good double-|isndful or 
more of oak-bark, or, bettor still, osk- 
galls, and when this has got oold^pist 
toe mole-skins in, fresh uyed* TMgr 
will dry soft and pliant, and perfepttf 
cured. (4) Skin them 
them ini^e out, hang to dry, tnm 
them when diy , and scrape them irito 
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blunt knife, (c) Stretch the skin well 
on a board, with the fur downwards, 
and keep it in position by nailing it 
with tinned tacks round the edge. 
Then saturate it with spirits of cam- 
phor, and rub it in ; after this, pour 
about a teaspoonful of rum on, and 
rub this in with common yellow soap, 
and leave it* to dry. In 2 or 3 days 
it will be ready* for taking off, and 
will be found to keep stretch^, though 
limp through the application of the 
soap. They will keep thus for any 
length of time in a fairly dry place, 
(d) Nail the fresh skin tightly and 
smoothly againA. a door, keeping the 
skin side out. Next proceed with a 
broad-bladed blunt knife to scrape 
away all loose pieces of flesh and fat ; 
then rub in much chalk, and be not 
sparing of lalx)ur ; when the chalk 
begins to powder and fall ofi*, take the 
skin down, fill it with finely-ground 
alum, wrap it closely together, and 
keep it so in a dry place for 2 or 3 
days ; at the end of that time unfold 
it, shake out the alum, and the work 
is over. (<:) First, clean and scrape 
the mole-skins, then rub them over 
with the following mixture: 4 lb. 
white curd soap, 1 lb. arsenic, 1 oz. 
camphor. Cut the soap into thin 
slices, and dissolve in 1 pint water. 
When melted, add the arsenic and 
camphor, stirrUig them well together ; 
rebc^ until a tUck paste is attained, 
and pour it into jars while hot. When 
cold, tie it ^p carefully with bladder, 
and it will keep for a considerable 
time — 2 years. 

Skin if SnwJl Animals. — (a) Take 
the skin fresh, and immerse it in a 
strong solution of alum and salt. To 
ascerwn when dressed enough, double 
the skin, flesh side outward, twice, 
and press it firmly between your finger 
and thumb until the liquor is well 
pressed out. If, when opened, the 
crease on the skin looks white in the 
angle, it is dressed enough. Take it 
out, and immerse it just a minute in 
warm flour and water, and wash out 
the flour under a stream of water. 
When the skin is about half dry, lay 


it on a flat smooth piece of board, and 
scrape off the flesh with a blunt-edged 
knife, or rub it off with pumice. Your 
skin will then be as mellow as a Dent’s 
kid glove. (6) The following is Dr. 
Lettsom’s recipe for a mixture found 
to answer both for animals in cases, 
and skins in the open air. For birds 
it it equally good and effective : Cor- 
rosive sublimate, J lb. ; saltpetre, pre- 
pared or burnt, | lb. ; alum, burnt, 

J lb. ; flowers of sulphur, J lb. ; cam- 
phor, J lb. ; black pepper, 1 lb. ; 
tobacco, ground coarse, 1 lb. Keep 
in glass-stoppered bottle. Give 2 or 
3 good rubbings with it. 

Swan-skin. — 6 oz. arsenic, 3 oz. 
corrosive sublimate, 2 oz. yellow^ soap, 

1 oz. camphor, and ^ pint spirits of 
wine. Put all these ingredients in a 
saucepan, which place over a slow fire, 
stirring the mixture briskly till the 
several parts are dissolved and form 
one homogeneous mass. This may be 
poured into a wide-mouthed bottle, 
and allowed to stand till quite cold, 
when it wrill be ready for use. Of 
course these quantities may be in- 
creased or decreased, according to the 
rize of the animal or bird to be ope- 
rated on. If the soap and arsenic are 
left out, it will answer better, as they 
leave it greasy. To be put on with a 
sponge fastened on the end of a stick. 
Use very cautiously ; mark Poison. 

Small Birds. — (a) Small birds may 
be preserved for a considerable- time 
by immersing them in brandy, or first 
runnings of the distillation of rum, 
but it may slightly discolour the 
plumage. After sufficient immersion, 
thefeathersand limbs must be arranged 
as in life, and then slowly dried in an 
oven at moderate heat, (b) Make an 
incision from the breast-bone to the 
vent ; with a small piece of wood work 
the skin from the flesh. When the 
leg is reached, cut through the knee- 
joint, and clear the shmk as far as 
possible ; then wind a bit of cotton- 
wool, on which some arsenical soap has 
been put, round the bone; do the 
same with the other leg. Now divide 
spine from root of tail, taking care not 
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to cut too near tke tail feathers, or j 
they will come out. Next skin the 
wii^ as far as possible and cut oC 
The skin will now be entirely clear of 
the body. The skin must be turned 
inside out, and the neck and skin 
gently pulled in opposite directions till 
the eyeballs are fully exposed. The 
whole of the back of the head may be 
cut off, and the eyes and brains taken 
out, and their places filled with cotton 
wool. The whole skin should be 
rubbed well with arsenical soap or 
plain arsenic, and the neck returned 
to its natural position, when, after fill- 
ing the body with a little dry grass or 
wool, the job is done. It is very easy, 
and the sUn of a bird is much toughor 
than one would suppose, though of 
course they vary, the night-jar being 
very thin, while humming-birds are 
ffldrly tough. All the apparatus re- 
quired is a sharp knife and a pair of 
sdssors, or, for large birds, a strong 
of nippers to divide the bones. 
Bird-skins are sent home in harrels 
very roughly packed. 

Stone.~<l) As regards stone, 
other, than such specially crystalline 
kinds as granite, marble, porphyry, 
hard limestone, etc. — none of which 
is liable to admit access of water from 
its external surface — we very much 
doubt the efficacy of any dressing; 
such, for instance, as what is called 
silicon varnish, or anything of the 
kind. The real and only effective means 
of preventing crumbling, blowing, or 
exfoliation is to make sure that tlw 
blo^are cut so as to be seated in the 
structure on their natural beds — that 
is to say, hodsontally parallel to the 
direction oi thdr natural fiawires and 
lamincef whitffi, in the rock, keep the 
direction of the dip. The reason is this: 
water coming into contact with the 
external surface of a stone, of which 
the natural fissures are set peipen- 
ddcolarly or at a high angle, will in- 
evitahty be admitted into those fis- 
A^,and it will follow them down by 
giMtatiini, and promote the entry of 
oaore wnlertititer it until the fissures 
4^ ' u such conditions be 


promptly followed by keen frost, for 
example, the water so admitted is apt 
to be congealed and thus expanded, 
and then to prise the lamime asunder, 
and blow out or exfoliate any scale of 
trifling thickness ; and so long as the 
fissures are presented externally in 
such directions, no dressing whatever 
will effectually protect the stone. 
When, on the other ..hand, the stone is 
laid on its natural bed, and the fissures 
and laminceare horizontal, all wet falls 
harmlessly down the face of the stone 
(outside). It is never admitted into 
the substance; and, what is more, 
most kinds of stone which are subject 
to such accidents, if preserved by 
proper placement from the inward ac- 
cess of water, have a tendency to 
become exten^ly case-hardened in 
course of time, under outward expo- 
sure to the action of air and water, by 
a slow process of normal crystallisa- 
tion, which ultimately endows them 
with real durability. (‘Design and 
Work.’) 

(2) To Preterm Sandetone from 
Decay.— Brush it over with a solution 
made up of 4 of water in which is 
melted 1 lb. of alum and } lb. of sugar 
of lead. 

(3) Transparent Waterproof Solu- 
tion, — ^ cwt. common reedn, 1 gal. 
oak varnish, 2 gal. coal-tar naphtha, 1 
gal. boiled oil, } lb. slaked lime. 
Melt the resin in an iron pan, then 
take from the fire and allow to cool a 
little. Now add the naphtha, a little 
at the time, stirring to get well mixed. 
Next add the lime followed by the oU. 
Now allow to get cold, then add the 
varnish. Stirring is essential as each 
ingredient is added. The mixture 
may be used at once ; but, if not, it 
should be krot airtight to pravent 
thickening, ^ould it thicken it may 
be thinned with more naphtha. Apply 
the first coat with a s^ brush, anA 
well rub in to prevent subsequent mo* 
tion. When diy (in 4 or 5 hours) 
another coat with a varnish 

If desired astiff oil paint mav be addav 
with the naphtha (to the melted tadsi 
to give colour. 
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Textile Fabrics. — Bagging for 
Ckemioal4f . — A patent has l^n taken 
out by Grouchy tor making bagging 
which resists chemical action. The 
bagging is plunged- in the following so- 
lution at 142° F. (60° C.), and left for 
an hour : — 


Sulphate of alumina. . 2} lb. 

Water. . ... . . 5^ gal. 

Borate of lime . . . 2^ lb. 


The borate of lime is added after the 
sulphate of alumina has dissolved in 
the boiling water, and the whole de- 
canted when s^tled. After taking 
out of this bath, the textiles are put 
in a second bath, composed of 2^ lb. 
resinous soap, and 2^ lb, Marseilles 
soap, dissolved in 5^ gal. water and 
carried to the boiling-point. At 
the end of 10 minutes the cloths are 
allowed to drip, dried, and then re- 
washed and dried. B^ing made in 
this way will, it is claimed, resist the 
action of any acids or chemicals put 
into them. C New York Drug. Circ.’) 

Ifinen Stuffs and Yams. — Sails, 
ropes, nets, etc., keep much longer 
when they have b^n treated with tan- 
nin. Hence Lebrun recommends the 
following process for preserving linen 
goods and yam : 2\ lb. good oak-tan 
is boiled for ^ hour in 4^ gal. pure 
running water. After filtering and 
pressing the residue, you get about ! 
3f gal. tanning liquor. With this the 
stuffs or yarns are brewed in copper, 
earthen, or*wooden vessels, but not in 
iron. The fluid must completely cover 
the stufis or yams, which should be left 
in it for 48 hours, and stirred round in 
it fex)m time to time. They are tlien to 
be taken out, wrung, washed, wrung 
again, and, after being dried, they show 
a d%ht leather-like colour, and with- 
stand all the effects of damp and the 
aotkm of the weather much better than 
those not so treated. Unbleached 
goods may be treated in this way as 
well as bleached but they must be 
first steeped. Linen goods that are 
already partly decayed may be thus 
protected from further injury. Linen 
goods subjected to this process for 72 


hours have been found unaffected by 
lying spread out for 10 years in a damp 
murky cellar, while untanned goods 
were almost completely destroyed. 

Wood. — Two conditions of con- 
struction are necessary to preserve 
timber from decay — (1) continual 
access of a free current of air, by 
provision of proper ventilation ; (2) 
the assured exclusion of wet from 
without. Neither damp nor dry-rot 
will readily attack timber which is so 
placed and protected. What most 
rapidly destroys timber is the alterna- 
tion of wetting and drying ; the next 
most frequent cause of decay is the 
generation of fungus by reason of 
total atmospheric stagnation. Another 
point of some importance is to avoid 
seating timber (such as wall-plates, 
joists, girders, breastsummers, &c.) in 
or abutting immediately upon masomy 
or brickwork which is being laid with 
Portland cement. Immediately next 
to all such faces or butt-ends of timber, 
the work should be laid with mortar 
made of 1 part (by weight) ground 
! quicklime and 3 parts cleanly-sifted 
very dry and ground coal cinders ; in- 
de^ it is best to have the lime and cin- 
ders ground together, so that they are 
perfectly blended : but it is indispens- 
able to use this material at once, as it 
soon slakes from the action of moisture 
1 in the air. No dressing whatever will 
' preserve timber as to which the fore- 
going precautions are neglected. It 
is, nevertheless, a good plan— in having 
a care on these points— to thoroughly 
dress internal timbers, such as girders, 
joists, wall-plates, rafters, window 
and door frames, etc., with a strong 
solution of carbolic acid before build- 
ing them in. In sinkmg timber, as 
posts, in strong argillaceous soils, char- 
ring the heels to a height about 6 in. 
above-ground— and all spurs as well— 
is the only means of averting very 
prompt decay— unless it be % the 
costl^ precaution of seating the heels 
withm pottery pipes of suiffident 
calibre, wod filling m with smoking 
ground quicklime concrete miiedwitik 
crushed burnt stone. 

2 1C 
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TBie duralality of wood depends on 
several (nrcumstances, some being in- 
herent to the wood itself, others 
owing to outward conditions. Woody 
fibre, by itself, is very little affected 
by air or water, but several other 
prinoijfieB may he present in wood 
which, by entering into decomposition, 
induce a similar state in the woody 
fibre; such are albumen, etc., which 
exist in the sap. Resinous bo^es, by 
preventing the absorption of water, 
and by being distasteful to mc«t 
insects, act as preservatives ; hence, 
most naturally, resinous woods are 
durable. The heart-wood of trees is 
less liable to attacks from insects 
than the outer or splint-wood. Dry 
wood is also but littie liable to such 
attacks. Toung sappy wood, on the 
other ‘hand, is specially prone to 
attacks from insects. Trees grown in 
cold climates and in poor soils produce 
wood which is, as a rule, more durable 
than that obtained from similar trees 
grown in a warmer, richer, and 
moister soil. Wood felled in winter 
is more durable than that felled in the 

r ' ng or summer, probably owing to 
sap not being so abundant at the 
former epoch. Wood placed in wwin 
and moist situations, especially if 
]i(^t and air be excluded, is more 
liable to decay than when placed in 
dry, cool, and aiiy positions. Mois- 
ture and close atmosphere favour the 
growth of peculiar fimgi on the wood, 
winch eventually favour the decom- 
position of the fibres and the disinte- 
gration of the mass. These fungi are 
generally the Thetqthara domeitioa, 
the destructor, and the Cerulius 
voikUor, A remedy for the ravage 
eSkcted by these fungoid mwths is 
fbuad in repeated application of 
acetate of inm made from wood 


vinegar. As the sap is such an active 
•gent in the rapid decay of wood, any 
means whudi its removal can be 
dC^eettd, even if only partially, will 
0^009 much 0 the preservation of 
the woo4«j Boaldng in cold water, 
bsi&SaA in Sfatm*, steaming in close 
y 4i sm i» have all been tried, and found 


effective under certain drcumstances. 
Drying and charring the external 
portions have diso'been foimd effica- 
cious. To this end the wood is im- 
mersed or pointed over with tar, 
creosote, or similar bodies, after being 
well kiln-dried ; the tar is then lighted 
and aUowed to char the wood super- 
ficially. When extmguhdied, it may 
again be tarred. • 

(1) By causing the root end of 
a freshly-felled tree to stand in a 
solution of sulphate of iron, bi- 
chloride of mercury, sulphate of 
copper, etc.,- these taffies are sucked 
up into the wood, and replace the 
sap. This method seems to be the 
one which gives the most promising 
results, and wood treated in this 
manner with sulphate of iron becomes 
extremely durable. (‘Eng. Meoh.’) 

(2) Inquiries into the causes of decay 
of timber prepared with cojpper salts 
have been made by H. Rottier, of the 
University of Ghent. Thediwippear- 
ance of the copper-sulphate may be 
accounted for by the pre^nce of 

(1) iron, (2) certain solutions, (3) 
carbonic acid. The action of iron had 
been recognised for some time. Bot- 
tler mentions an experiment made 
with chips of wood impr^nated with 
solutioDBof copper-sulphate contaming 
sulphate of iron in various proportimis, 
and buried in the ground. The results ' 
showed — (1) that the ferrous sulphate 
had a certain antiseptic action, but 
much weaker than that of the copper ; 

(2) that the duration of woods prepared 
with sulphate copper solutions con- 
taining ferrous sulphates in varying 
proportions was nearly equal, except 
where the ferrous sulp^te was preamit 
in very large proTOrtion ; (8) that for 
preserving wood, chemically pure 
ooppor-smphate offered no advantagsa 
over common oommer^ •id.phi&^ 
The last conclusion is ojf^posed to tbs 
view taken by Boucheru ao4 other 
sped^te. Bottier cites, in tuppoii, 
of his opmions, the oheennatiOD el - 
Layen on an ancient nlieel IbnnI he 
the copper mines of SSo Domingei ift 
Portu^ This wheel wasina peim 
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state of preservation, although it had 
been for 1400 years in water containing 
not only the sul^Aates of copper and 
iron, but notable quantities of the 
Bubsulphates of these metals. 

Certain salts have an injurious action 
on wood impregnated with copper-sul- 
phate. If chips of wood so prepared 
are placed in*a solution of chloride of 
lime, carbonate of soda, or carbonate 
of potash, the solutions will be found 
after a while to contain considerable 
quantities of copper-sulphateabstracted 
^m the wood. This shows that tim- 
ber so prepared is unsuited for marine 
constructions. It explains, too, why 
such wood is liable to decay when em- 
ployed in tunnels, or in certain soils, 
as those containing much lime. The 
salts (as bicarbonate of lime, etc.) 
present in the water carry off the 
copper from the wood. 

In certain soils carbonic acid will 
also al)Btract the copper. This may 
be shown by placing clups impregnated 
with copper sulphate in aerated water. 

Rottier has endeavoured to prolong 
the duration of the wood by increasing 
the proportion of metal fixed in the 
ligneous fibre. Here it is necessary to 
have recourse to special modes of pro- 
cedure, as when the wood is simply 
laid in a solution of the sulphate, the 
proportion of the latter, which be- 
comes fixed, is pretty nearly constant 
and vei 7 si^l. He has found also — 

(1) That acetate of copper enables us 
to double tbb quantity of copper fixed. 

(2) Heating the wood also augments 
the quantity of copper fixed. (3) Cer- 
tain organic substances have the same 
effect, acting on the ligneous fibre much 
in ^ same way as do mordants in 
dyeing processes. The effects of in- 
digo and catechu in this respect are 
Ycpry remarkable. (4) The use of 
cupanammonium ^ts permits a much 
laiger quantity of copper to be intax>- 
duoed mto the wood. Experiments 
with shavings impregnated in various 
ways, and Imried in a cesspool, proved 
thid; the durability was greater m pro- 
portion as the amount of copper fixed 
was laiger. Acetate of copper and 


indigo are too uncertain for general 
use. The effects of heat are not so 
reliable. Catechu can only be em- 
ployed to a limited extent. Cupram- 
monium salts, on the other hand, 
admit of genei^ application, and the 
trifling increase in prime cost would bo 
more than compensated by the longer 
duration of the wood. (‘Revue Hi- 
dust.’) 

(3) To cure incipient dry rot. — (a) If 
very much infected, remove the tim- 
ber, and replace with new. (6) A pure 
solution of corrosivesublimate in water, 
in the proportion of 1 oz. to 1 gal., 
used hot, is considered a very effectual 
wash, (c) A solution of sulphate of 
copper, } lb. per gal. of water, laid on 
hot. (d) A strong solution of sul- 
phate of iron ; this is not so good as 
sulphate of copper, (e) A strong solu- 
tion of sulphates of iron and copper in 
equal parts, ^ lb. of the sulphates to 
1^ gal. water. (/) Paraffin oil, the 
commonest and cheapest naphtha and 
oil, or a little resinous matter dissolved 
and mixed with oil, will stay the wet 
rot. (ff) Remove ^e parts affected, 
and wash with dilute sulphuric add 
the remaining woodwork, (h) Dis- 
solve 1 lb. sulphate of copper in 1 gal. 
boiling water, then add lb. sul- 
phuric acid in 6 gal. of water and 
apply hot. (z) The best preservative 
against dry rot, accordi^ to tlw 
American 'Jounial of Pharmacy,’ is 
the following : 1 part oil of cassia, 1 
wood tar, and 1 train-oil ; apply 8 
coats on the reverse sides, and on the 
ends of planks, floors, etc. In all 
prol^bility oil of cassia plays the chief 
rdle as preservative. 

(4) BetAell’s.^TbiB apnears to be 
one of the most successful means wt 
adopted for preserving wood from ary 
rot, and even wet rot, or the attacks 
of the white ant and Teredo nawUit. 
It consuts in impre^ting the sub- 
stance of the wood with the oil of tar 
called oreoeote, froqi which the am- 
monia has been expelled, the eflbet 
being to coagulate the albumen, and 
thereby prevent its decompodtion, 
also to fill the pores of the wm with 

2 R 2 




468 


Preserving : Wood. 


a bituminous substance that excludes 
botb air and moisture, and which is 
noxious to the lower forms of animal 
and vegetable life. In adopting this 
process, all moisture should be dried 
out of the pores of the timber. Fir 
or pine, while warm from the drying- 
house, may be immersed at once in an 
open tank containing hot creosote oil, 
when it will alworb about 8 or 9 lb. 
pw cub. ft. For hard woods, and soft 
woods which are required to absorb 
more than 8 or 9 lb. of creosote per 
cub. ft., the timber should lie pla^ 
in an iron cylinder with closed ends, 
and the creosote, which should be 
heated to a temperature of about 
120° F. (49° C.), forced in with a pres- 
sure of 170 lb. to the sq. in. The 
heat must be kept up until the process 
is complete, to prevent the creosote < 
from crystalliring in the pores of the I 
wood. By this means the softer woods j 
will easily absorb 10 to 12 lb. of the i 
oil per cub. ft. The most effective j 
method, however, is to exhaust the : 
air from the cylinder after the timber ; 
is inserted, then to allow the oil to | 
flow in, and when the cylinder is full ; 
to use a force-pump, with a pressure | 
of 150 to 200 lb. per sq. in., until the | 
wood has absorbed the requisite quan- 
tity of dl, as indicated by a gauge 
wluksh should be fitted to the reservoir 
tank. The oil is usuaUv heated by 
coils of lapes placed in the reservoir, 
through which a current of steam is 
passed The quantity of creosote oO 
recommended to be forced into the 
wood is, for railway sleepers, tel^raph 
poles, and other purposes on land, 8 to 
10 Ib. per cub. ft . ; for piles, jetties, 
and otW marine works, 12 lb. Into 
oak and other hard woods it is diffi- 
cult to force, evexi with the greatest 
pressure, more than 2 or 3 lb. of dl. 

(6) The value of creosote as a wood 
preserrer is gmerahy recognised, but 
ths direct injection requires great 
qosntitiss of heavy oil, a^ a dedcca- 
tioB of ihe injected poores. The high 
boti^-foint d creosote does not per- 
mit its emplMraiait in vapour. Blythe 
lormed tlunm of satumting a jet of 


steam with creosote in minute division, 
forming, so to speak, a gaseous emul- 
sion. The apparatus comprises a high- 
pressure steam-boiler ; another boiler 
containing creosote, in which the steam 
is saturate ; a vat, filled with creosote, 
to be pumped into the boiler ; sheet- 
iron cylinders, for the pieces which 
i are to l>e iiijocte<l ; and*a system of 
! tubing connecting Che several parts. 

In this way Blythe completely fills the 
j heart of «>ak, pine, or red beech ; he 
uses 4 to 6 ib. of creosote for a cross- 
tie, and 4 lb. of brown phenic add per 
cub. yd. of saturatejj wood or cross- 
ties. The apjiaratus can prepare 500 
ties per day. The wood comes out 
j softened, so that it can readily be bent 
I or sliaped, but it rapidly hardens. At 
; first it shrinks, but, after a few weeks 
it becomes seasoned, and resists the 
influences of moisture. Finally, the 
fibres are greatly strengthened. 

(6) Knig employs the following 

used in mines by a com^^ion of creo- 
sote and soda : An iron basin, 4 in. 
thick, about 6| ft. deep, and 4 ft. in 
diameter, is su^ in the ground rather 
more than half its depth. By the side, 
and with its rim below the bottom of 
the first basin, is a second, cot quite 
hall its siM. A third basin, aix>ut 
mid-way between the othei two in 
size, stands with its lower edge rather 
higW than the upper rim of the first 
ba^. This first one is provided with 
I a cover, half of which is Icrewed on, 
the other half may be opened or shut 
close. Above the bottom it has a 
sieve-bottom of wire-gauae, and at the 
bottom a discharge-cock. Moreover, 
a pipe goes to the bottom, through 
wHch steam can be directly convey^. 
From beneath the upper edge a pipe 
poB^ over the edge into the seoinod 
basin. In the seoond basin is a hand 
forcing-pump, for pumping the im* 
pr^nating fluid into the tmrd bisill» 
which is furnished with a diiflhaigl^ 
cock. The operaticm is as lollovs : 
The pieces of wood to be imprflgU^^ 
are cut to the suitable l&Mm requ^i^ 
for door-posts, lintds, pi£^ etCUi and 
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phw'od iwrijoudioularlj^ aH closely as 
|)osail)le together in the first basin, the 
cover of which is’ then closed. It is 
not necessary that the cover should be 
air-tight. Meanwhile, the third basin 
has been filled with creosote soda-lye, 
either directly or out of the second 
basin, by qjeaus of the hand-pump. 
The lye is then wlinittod into the first 
basin till it is aTsjut f full, and then 
steam is conveyed directly througli the 
pipe* mentioned l)eforc to the lye. The 
fluid gnuluully begins to IkuI, wliile it 
is increased }>y the condensation water 
of the steam, Mihich pours in, and at 
last logins to How away through the 
[>ij)e which })asses o\er the edge of the 
second Iwisin. The steam is then 
turned off, and the wo<xl may be left 
to Ixdl for some time in the lye. 
Wlien at last tlie lye has been dis- 
charged, and the w(xxl Ijeen acted upon 
by direct steam, the cover of the basin 
is o]ioiied, and the impregnated wood 
removed. Although wocxl treated in 
this way is penetrated with the im- 
pregnating fluid only to the depth of 
^ to I in. it has been fouixl perfectly 
unimpaired after .5 yejus in districts 
where wood not so treated rots and 
becomes unfit for use after 9 or 12 
montlis. Above ground, and in places 
where there is no danger of fire, it is 
sufficient to pour creosote-oil over the 
wood. In a few days the w(X)d \vill 
be sufficiently iwnetrated to with- 
stand th^ action of the weather. 
(‘ Stummer’s Ingenieur '). 

(7) Boucherir' s.—Thk consists in 
impregnating the timber with a solu- 
tion of 1 oz. copper sulpliate to 100 of 
water, as follows : A water-tight cap 
is pljMSed on one end of the log to be 
saturated, and the solution is intro- 
duced within it by a flexible tube. 
The pressure requir^, not being more 
than 16 to 20 lb. on the in., may 
be obtained by simply raising the tank 
to a height of 30 or 40 ft. from the 
ground. On this pressure being ap- 
plied, the sap runs in a stream from 
the opposite end of the log. A piece 
of tnnsaiate of potash ruboed on ^e 
e^of the log wul ehow if the solution 


has penetrated the entire length or 
not, for on coming in contact with the 
sulphate of copper, it leaves a deep 
brown mark on the wood. Msugary 
in his process also used sulphate of 
copper in the proportion of 1 lb. of 
the salt to 8 gal. water, in which the 
wood was merely steeps until tho- 
roughly saturated, which was sup- 
pose to take 2 days for every inch in 
the thickness of the wood. Boucherie 
also usefl the impure pyrolignite of 
iron, which was found not only to 
preserve the wood from decay, but 
also to liarden it. 

(8) Bnirtiettizing. — A solution of 
1 lb. chloride of zinc to 4 gal. water 
for timber, and 1 lb. to 5 gal. for can- 
vas, cordage, etc., in a wooden tank. 
These were the proportions originally 
specified ; 1 lb. of the salt to 9 or 10 gal. 
water are now more frequently used. 
Timber reciuires to be immersed for 
about 2 days foi' each inch in thick- 
ness, and afterwards taken out and 
left to dry for about 14 to 90 days. 
Canvas, ropes, etc. , require to be im- 
mersed iu the solution for about 48 
hours, then taken out and dried. The 
pnwess on wood may be more ex- 
peditiously performed by fomng the 
solution into the pores with a pres- 
sure of 160 lb. to the sq. in. The 
advantage of this process is that it 
renders the material to which it is ap- 
plied incombustible. 

(9) JiMin's Proo€88 . — ^The appa- 
ratus used consists of a retort or still, 
in which resin, coal tar, or other 
oleaginous substances, together with 
water, are placed in order to subject 
them to the action of heat. Fire being 
applied beneath the retort containing 
the coal tar, etc., oleaginous vapour 
commences to rise,andpassout through 
a connecting pipe into a large iron taw 
or chamber containing tiie timber, etc. , 
to be operated upon. The heat acts 
at once on the wood, causing the sap 

I to flow from every pore, whi^, rising 
in the form of steam, condenses on 
I the body of the chamber, and disohaigM 
I through an escape pipe in the Ipw 
I part. In this proofs a temporatiira 
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of 212° to 250° F. IS sufficient to 
remove the surface moisture from the 
wood ; but after this, the temperature 
should be raised to 300° or more, in 
order to completely saturate and per- 
meate the body of the wood with the 
antiseptic vapours and heavier products 
of the distillation. The hot vapour 
coagulates the albumen of the wood, 
and opens the pores, so that a large 
portion of the oily product or creosote 
is admitted ; the contraction resulting 
from the cooling process hermetically 
seals them, and decay seems to be 
almost impossible. There is a man- 
hole in the retort, used to change or 
clean out the contents ; and the wood 
chamber is furnished with doors made 
perfectly tight. The whole operation 
is completed in less than one hour. 

(10) Kywnhing. — The timber is im- 
mmsed in a saturated solution of cor- 
rosive sublimate (bichloride of mer- 
cury) in a wooden tank, put tc^ether 
so that no metal of any kind can come 
in contact with the solution. 1 lb. 
corrosive sublimate to 10 gal. water 
is used when a maximum strength is 
required, and 1 lb. to 15 gal. when a 
minimum, aoc(srding to the porosity 
of the timber ; with the latter propor- 
tion, 1| lb. will be sufficient for a load 
of timber of 50 cub. ft. Corrosive 
sublimate dissolves best in tepid v^ter. 
The time required to saturate the 
timber depends on its thickness ; 24 
hours are usually allowed for each inch 
in thickness for boards and wmall tim- 
ber; huge timber requires 2 to 3 
we^. 

(11) Poy^i. — Impregiuting the 
woodf while in a vacuum, with a strong 
solution of sulphate of iron, and after- 
.irards lurcing into the timber a solution 
of suli^te of lime, or any of the alka- 
Ime carbonates, such as carbonate of 
soda, by which means the oxide of iron 
becomes insoluUe. The wood is also 

" rendered incombustible by this {uxicess. 

(12) To Prmrvt Wowlkoorki that are 

to I>flwip.--(a) For those of 

. an aSMmahre nature, such as bridges, 
etc. 'Ibe fiollaiiden uPe for the pre- 


drawbridges and other huge beams of 
timber exposed to the sun and constant 
changes of the atmosphere, a certain 
mixture of pitch and tar, upon which 
they strew small pieces of shell broken 
finely — almost to a powder — and mixed 
with sea-sand, and the scales of iron, 
small and sifted, which uncrusts and 
preserves it effectually. (6) A paint 
composed of subsulphate of iron (the 
refuse of the copperas pans), ground 
up with any common oil and thinned 
with coal-tar oil, having a little pitch 
dissolved in it, is flexible, and imper- 
vious to moisture. • (c) Linseed-oil 
and tar, in equal parts, well boiled 
together, and used while boiling, rubbed 
plentifully over the work whJUe hot, 
after being scorched all over by wood 
burnt under it, strikes in. or more 
into the wood, closes the pores, and 
makes it hard and durable eithM* under 
or out of water, (d) For fences and 
similar works, a coating of coal-tar, 
sanded over ; or boil togetlier 1 gal. 
coal-tar and 2| lb. white copperas, and 
lay it on hot. 

(13) To Prevent Womu in Timber, 
(a) Anointing with an oil produced by 
the immersion of sulphur m aquafortis 
(nitric acid) distilled to dryness, and 
exposed to dissolve in the air. (5) 
Soaking in an infusion of quassia ren- 
ders the wood bitter, (o) Oeosoting 
timber, if the smell is not objeoti<m- 
able, (d) Anointing the timbw with 
oil of spike, juniper, or turpentine, is 
efficacious in some d^ree. (e) For 
small articles, cover fredy with copal 
varnish in linseed-oil. 

(14) To Prevent Worme in Marine 

Bvdldiny. — {a) A mixture of lime, 
sulphur, and oolocynth with pitch. 
(5) Saturating the pores ?nth oou-ter, 
either alone or after a solution of 
corrosive sublimate has hem soaked 
and dried into the wood, (o) Sheath- 
ing with thin copper over tailed lilt 
is esteemed the OMt proteotiott lor the 
bottoms of ships for all manneaiiiiaftle; 
the joints sl^uld be stopped tdtit 
tarred oakum. (d) Studding timputi 
under water with timrt bfeM^hea^ 
nails. * 
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(16) To Destroy Worms in Carvings. 

(а) Fumigate the wood with benzine. 

(б) Saturate the wood with a strong 
solution of corrosive sublimate ; B 
used for carvings, the colour should 
bo restored by ammonia, and then by 
a weak solution of hydrochloric acid ; 
the holes ma^ be stopped up with gum 
and gelatine, an<^ a varnish of resin 
dissolved in spirits of wine should 
afterwards be applied to the surface, 
(c) Whale-oil and poisonous ointments 
have been found of service. The wood 
should be carefully brushed before 
being operated upon. 

(16) To destroy ants and insects in 
wood. — (a) Corrosive sublimate is an 
effectual poison to them. (6) Oils, 
especially essential oils, are go^ pre- 
ventives. (c) Cajeput-oil has been 
proved effectual for destroying the red 
ant. (d) Payne’s, Bethell’s and Bur- 
nett’s processes are said to be proof 
against the wliite ant of India, (e) 
Dust the parts with pounded quick- 
lime, and then water them with am- 
moniacal liquor of gas-works, when 
the ammonia will 1^ instantly dis- 
engaged by the quick-lime, and tliis i 
is destructive to insect life. (/) For ' 
the black ant, use powdered borax ; jot \ 
smear the parts frequented by them 
with petroleum oil ; or syringe their 
nests with fluoric acid or spirits of tar, 
to be done with a leaden syringe ; or 
pour down the holes boiling water to 
destroy th^ir nests, and then stop up 
the holes with cement. Ants dislike 
ai-senic, camphor, and creosote. (Brit- 
ton.) 

(17) Nicholson, noting that railway 
sleepers lying on ^und which had 
fonnerly been the Wl of a salt lake, 
in Nebraska, retained their power to 
resist decay for an unusually long 
period, and showed an excess of alka- 
Une salts in their ash, suggests that 
here is a oh«^p and effective preserva- 
tive. 

(18) Lostal, a French railway con- 
trabten*, recommends the use of quick- 
lime for preserving timber. He puts 
the planiu in tanks and covers them 
witii quiddime, which is gradually 


slaked with Avater. l^ber, such as is 
used in mines, tiEdces about a week to 
become thoroughly impregnated. The 
wood acquires a remarkable hardness 
and toughness, and, it is said, will 
never rot. Beechwood has been pre- 
pared in this way for hammers and 
other tools in several ironworks, and 
is reported to have been as hard as 
oak, without losing its peculiar elas- 
ticity. 

(19) Wood will be effectually pre- 
served from the action of the air it 
is covered by a paint-brush with a 
solution of persulphate of iron, mark- 
ing 2° to 2^° B. The blue tint which 
is develop^ by drying changes to 
brown when a coat of linseed-oil is 
laid on. (‘ Revue Indust.') 

(20) For the purpose of preserving 
timber for mines, Eoug packs the 
timber, cut in proper lengths, in a 
vertical position in an iron reservoir, 
provided with a tight-fitting cover. 
The vessel is then filled to about | of 
its capacity with a solution of the car- 
lx>late of soda. Into this he leads live 
steam, which speedily brings the 
liquid to the boiling-point. The 
access of the steam is continued until, 
by its gradual condensation, it has 
filled the vessel to its full capacity. 
The wood is then allowed to remain 
in the hot liquid some hours ; this is 
drawn off, and the wood washed off 
with a dry steam jet. 

(21) Hock di^lves paraffin in 
ligroin, so-called petroleum ether, 
kerosene, or other convenient sub- 
stances, and immerses the wood to be 
preserved in the solution, care being 
taken that the wood is as dry as possi- 
ble. After impregnation, the satu- 
rated wood is heated in a laige retort 
provided with a condensing arrange- 
ment, whereby the volatile solvent Is 
exp^ed and condensed for use over 
again, whilst the paraffin is left in the 
pores of the timber. Crude paraffin 
(containing much liquid l^drocerbons) 
may be employed. 

(22) Jacques first impre^tes the 
timber thoroughly wi.^ a mmple solu* 
tion of' soap mixM with an amd— -pre- 
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ferably phenic acid. This causes the 
foriziation in a few days, within the 
wood, of a fatty acid, which is insolu- 
ble in water, and impregnates the re- 
motest fibres. The reaction of the 
acid on the soap does not take place 
until a portion of the water has evapo- 
rated. It is claimed that more per- 
fect impregnation can be had in this 
way than with creosote, and there is 
no danger of the washing out of the 
preservative from the exposed surfaces, 
as when sulphate of copper is used. 
The Government commission on tech- 
nical railroad operation in France is 
said to favour this process. 

(23) Card impregnates the wood 
with a solution of zinc cliloride, or 
other antiseptic soluble mineral salt, 
then dries the outer layers of the wood 
by heated air currents, and finally 
saturates with hot creosote-oil. The 
creosote-oil is to prevent the soluble 
antiseptic from being washed out. 

(24) Richard uses common salt, in a 
chemically pure crystallised form, as 
the most efficacious preservative of 
timber. In combination with alum, 
absolute incombustibility, it is sdd, 
can be ensured by its use. (‘ Revue 
Indust. ’) 

(25) The well-known methods of 
preserving posts and wood which are 
partiy embedded in the earth, by char- 
ring and coating with tar, are only 
effective when both are applied. 
Should the poles only be charred, with- 
out the subsequent treatment with 
tar, the charcoal formation on the sur- 
face would act as an absorber of the 
moisture, and, if anything, only hasten 
the decay. By apjfiying a coating of 
tar witlmut previously charring, the 
tar would cmly form a casing about the 

^ wood, nor would it penetrate to the 
depth which the absOTbing properties 
of the charcoaled surface would ensure. 
Wood that is exposed to the action of 
water, or let into the ground should 
first be charred, and then before it 
^ entirely cooled, be treated with tar 
up ^ wo(^ is thoroughly impregnate 
beetle add and oils contained in 
the tarareenipmuted by the heat, and 


only the resin is left behind, which 
penetrates the pores of the w^ and 
forms an airtight afui waterproof en- 
velope. It is important to impregnate 
the pules a little above the line of ex- 
posui'e, for here it is that the action 
of decay affects the wood first, and 
where the break always occurs when 
removed from the earth or strained in 
testing. Ind. Blalt.’) 

(26) LftcK takes 1 lb. arsenious acid 
and dissolves it in 4 gal. water; to this 
he adds 1 lb. carbonate of soda, stir- 
ring the mixture till it is thoroughly 
dissolved. In a sej^rate vessel he 
makes a solutio i of 16 lb. sulphate of 
copper in 16 gal. water, mixes the 
solutions together, and places them in 
a wooden or a lead-lined vat. The tim- 
ber is placed in this bath, and the 
solution heated by means of steam to 
the boiling-point. A few hours’ soak- 
ing is said to be sufficient, but when 
heat is not applied the wood must re- 
main for at least 2 or 3 days. These 
^lutions are applicable to wood that 
is already in permanent position, as 
telegraph-poles, fences, and gates. In 
these and similar cases one solution 
should be painted on and allowed to 
dry before the other is applied. When 
possible, they should be laid on hot. 

(27) Mewbum'B procan, so far as oak 
is concerned, consists simply in boiling 
the wood in a solution of gallo-tannic 
acid, the proportions of the respective 
ingredients being apparently immate- 
ri^. The result is the formation of 
an insoluble substance in the pores of 
the wood. One solution only is neces- 
sary for oak, on account of the tannin 
naturally present in that wood, the 
endurance of which in moist situations 
is proverbial. A consideration of this 
fact led Hatzfeld to try the effect of 
impregnating timber with tannin, and 
afterwards with acetate of iron, a pro- 
cess which is both cheap ^d useful, 
and which is at present being tested by 
a telegraph company in France. 

(28) Posts ami pier-piles can be ron- 

del nearly indestructible by bodbg 
one or more holes, larger or smaller, in 
the centre of t^ the wliola 
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length if desirable ; then fill with boil* 
ing coal-tar and. close the aperture 
with a long taper wedge, well driven 
home, which will give pressure to force 
the antiseptic into the inner heui 
pores of the mould. Were posts thus 
preserved, and the exterior surface ' 
dressed with resin-vamish, they would i 
last for centuries. Wood exposed to 
air should not be dressed with coal- 
tar, but Stockholm tar or resinotis 
varnish ; the former will rot the fibres 
when exposed to sun and air. Mark 
the posts at 6 or 8 in. aljove the depth 
they are to be jiaccd in the earth, and 
bore the hole up to the mark. Then 
fill in with boiling coal-tar, plug up the 
hole, and the l^e of the jwst will 
outlast the upper paii;. The writer 
has also had occasion to stand posts 
under floor joists, as a support, when, 
by making a clay puddl^ hole, and 
pouring into it a gallon of boiling coal- 
tar as a bed for the posts to stand in, 
they would never decay. (‘Eng.Mech.’) 

(29) Paulet compares the relative 
advantages of copper sulphate and 
creosote. As reganis the former pre- 
servative, this salt is poisonous to the 
vegetable and animal parasites which 
appear at the beginning of all organic 
decomposition. The quantity of salts 
of copper should be excessive when 
the wood is intended to be immersed 
in water or buried in a moist soil, 
because the water dissolves this salt 
slowly ; a{id since sea-water entere 
into combination with it stUl more 
rapidly, it should be excluded from use 
for wo^ used in the sea. There is, in 
wood impregnated with the salts of 
copper, a portion of the sulphate 
' docMy unit^ with the ligneous tissue, 
and another portion in excess remain- 
ing free. The latter portion dissolves 
first, and, carried off by the exterior 
fituids, ozdv retards the loss of the 
metallic wit combined with the wood ; 
but this combination itself, althoi^h 
more stable, does not escape removd, 
Jkring accelerated or retard^ according 
to we rapidity and ease with which 
the dissolving liquid is renewed. On 
the contrary, the quantity of metallic 


salts should be diminished in wood 
intended for constructions in the open 
air, in order to prevent the mechan^ 
effect of intra-vascular crystallisations. 
As regards creosote-oil, it is beyond 
doubt that the petroleum products, 
containing phenic acid, are preferable 
I to the metallic salts for weed exposed 
j to sea-water, because naphthalene, 
j and especially phenic acid, exert an 
: antiseptic action, coagulate the albu- 
! men, and thus obstruct the circulation 
j of the sap, or blood of parasites. The 
I volatility and the solubility of these 
I preservative agents would render their 
' antiseptic action temporary only, if 
I the more fixed and thicker oils which 
accomt>any them did not enclose and 
retain the preceding substances, at the 
same time obstructing all the pores of 
j the wood and rendering difficult the 
‘ access of dissolving liquids and destruc- 
tive gases. On the other liand, grave 
objections have been raised, from a 
practical point of view, either because 
of the restricted production of these 
oils, which is not sufficient for a 
general use of them, or because the 
wood thus impregnated offers great 
danger from fire, this wood, once on 
fire, being unextinguishable ; on the 
oUier hand, sulphate of copper, like 
all metallic salts, renders wo^ unin- 
flammable. (* P^t. Mag. ') 

(30) Zinc Creosote Process . — ^An 
interesting account of this process for 
I preserving wood was given in a paper 
read before the Western Society of 
I Engineers, Chicago. Dead oil and 
chloride of zinc being the active apnts 
employed. It is specially suitable for 
I railway sleepers, bridge timbers, and 
I for situations where wood is exposed 
I to any great d^pfee of moisture. The 
timber is first of all steamed in a 
vacuum ; the oil is then injected into 
the cylinder in which the wood is 
placed ; after which the chloride of 
zinc is applied by pressure. It is said 
that the oil penetrates the pores of the 
wood to a certain extent, and the 
(fliloride of zinc goes to those portions 
uureaohed by the oil. 

(81) (?ardenZai€ii.~Thefollowing 
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method of preserving garden labels is 
recommended in a German paper: 
Thoroughly soak them in a strong 
solution of copperas (sulphate of iron), 
then, after Iwii^ dned, lay them in 
lime-water. This causes the formation 
in the wood of sulphate of lime, a 
very insoluble salt. The rapid de- 
struction of labels by exposure to the 
weather is thus, it is said, prevented. 
Bast, mats, twine, and other sub- 
stances used in tying up, or covoing 
tx^es and plants, when treated in the 
same manner, are similarly preserved. 
At a recent meeting of a h<Nhicultural 
society in Berlin, wooden labels treated 
thus were exhibited, and although 
they had been continually exposed Iot 
2 years, they were apparently in no 
way aAKted. 

least.-^!) The thick portion of 
the yeast is fdled into a champa^e 
bottle, and on top of it is poured ab^t 
I in. of olive-oil. The bottle is then 
closed by tying a bladder over its top, 
and in order to protect it from explo- 
sion a pin is put through the bladder. 
So the yeast will keep well for a long 
time if stored in a cold place. (2) 
Yeast, if mixed with about | pure 
glycerine, also keeps well for some 
time if in a cool place. (' Chem. Rev. ') 
(8) 'nie raw yeast is cuefuUy washed 
with cold watOT, afterwards the greater 
part the water is removed by pres- 
sure ; a further proportion is got rid 
of by means of a centrifugal apparatus. 
But as the yeast cannot be got per- 
fecriy diy in this way, it is afterwards 
placed for that purpose in an appa- 
ratus in which a vacuum, or rarefaction 
. <d the air nearly approaching a vacuum, 

* can be obtaizi^. In this chamber, 
tile moisture, still combined with the 
yeast, evaporates at a very low degree 
of heat, Bod the vamur formed is im- 
mediate abaorbea by hygroscopic 
aubatanoes introduced for the puip^ 
<¥-08 for example, diloride of Ime. 
^The yeMt is finally exposed to a cur- 
- reob of ahr in ita ordinary state or 
or 0^ caibottio add gas, accord- 
ing to ^tiie temperature and 

jothwic iprcumi^ncea. Through theae 


manipulations a perfectly dry powder 
is finally obtain^, which, beu^ her- 
metically sealed in glass or tin cases, 
will keep perfectly well for several 
months. When required to be used, 
the powder is mixed with water to the 
consistence of a thin past^ which acts 
in the same way as nosh yeast. 
(Jeversen and Boldt.) 
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Printers' Rollers. 

These consist of a mixture of glue 
and treacle, and it is usually con- 
sidered that the more treacle that 
can be used, consistent with its pro- 
ducing a r^er of sufficient stiffiiess, 
the letter; an<7, water having to be 
us^ to dissolve the glue, t^e less 
water in the composition the better. 

(а) Summer use, lb. best glue 
and 4 lb. treacle ; winter use, 1 lb. 
best glue and 4Jb. treacle. Soak the 
glue about 1 J hour if thick, if thin 1 
hour. Take it out of the water, lay it 
on a board until next day, then melt 
down in proper melting pot, or put it 
in a saucepan and place it in another 
containing water. Do not let the water 
run over into the glue ; one great 
secret in roller casting is to have as 
little water in the glue as j^ible. 
Add treacle as above, let boil once, 
then keep it just under boiling point 
until cooked, which takes about 2 
hours, more or l®8s ; pour out into 
moulds, well cleaned and greased ; if 
the composition is left too long on the 
fiw it will get thick aiid s^il. The 
above is sufficient for an 18-in, roller ; 
other sizes in proportion. 

(б) To 8 lb. transparent glue add as 
much rain or river water as will just 
cover it, and occasionally stir it during 
7 or 8 hours. After standing for 24 
hours, ano^ the water is absorbed, 
submit it to the action of heat in a 
water bath, that is, surrounded by 
water, as glue is generally heated, and 
the glue will soon be dissolved. Re- 
move it from the fire as soon m froth 
is seen to rise, and mix with it 7 lb. 
molasses, which has been previously 
made tolerably hot ; stir the compewi- 
torn well together in the water bath 
over the fire, but without sufferii^ it 
to boiL Af^ being thus exposed to 
the heat for half an hour, and 
onently well stirred, it should be with- 
drawn from over the fire and allowed 
to oool for a short time, previous to 
pouring it into a (^lin^cal mould 


made of tin, tinned sheet uron, or 
copper, having a wooden cylinder pre- 
viously supported in its centre ly 
means of its end pivots or gudgeons. 
After remaining in the moidd at 
least 8-10 hours in winter, and a longer 
time in summer, the roller is to be 
taken out of the mould by means of a 
cord fastened to one of t^ gudgeons, 
and passed over a strong pulley fixed 
to the ceiling ; but care must edways 
be taken that the cylinder is drawn out 
slowly from the mould. Old rollers 
are recast in the same manner, first 
taking care to wash them with a strong 
alkaline lye, and adding a small quan- 
tity of water and molae^. The best 
mode, however, of making use of the 
old composition, is by mixing it with 
some new, made of 2 lb. glue and 4 lb. 
molasses, 

(c) The following are a few recipes 
from various authorities : (1) 1 lb. of 
good glue is carefully softened as 
already described, then the water is 
poured off. Melt the glue in a water 
bath, and add 2 lb. treacle or American 
honey. (2) 4 lb. good glue soaked in 
plenty of water for half an hour, pour 
off water, and let the glue stand until 
softened through. Melt with gentle 
heat, then add ^ gal. of sugarhouse 
molasses. Boil for one hour. Do not 
boil too much or the molasses may 
partly crystallise and so lose its power 
of suction. This is for summer. In 
winter, halve the quantity of glue. 
(3) Tr^le 6 lb., glue 4 lb., Paris 
white J lb. (4) Glue 6 lb., sugai' 5 lb. , 
glycerine 6 lb. (5) Before castihg a 
roller see the mould is quite clean and 
then oil every part with a swab, but 
not excessively. (6) When rollers are 
' being put away ^ey should not be 
washed ; the ink on them is a protect 
tion from the air. Washing should 
be done about half an hour before use- 
(7) When re-casting add a little treacle 
to the composition. 
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PtJLLEY Blocks and 
Tackle. 

{See (d^o Tying and Splicing.) 

If a single sheaved pulley-block be 
used for imsing a weight or object by 
means of a rope (passed over the 
sheave of the block) a certain advan- 
tage may be obtained by the conveni- 
ence of this arrangement, but there I 
will be no gain in power and therefore 
a man can raise no more by this means 
than he could lift direct, if it were 
equally convenient to do so. By a 
proper arrangement of two or more 
pulleys, however, power may not only 
be transmitted but also concentrated^ 
and it is this fact tliat makes the 
pulley block so useful a factor in 
mechanics. It is possible therefore, 
by the use of blocks to effect a gain in 
power, but to do this there must be a 
loss of time. In other words the 
greater the weight that can be raised 
by a certain expenditure of power the 
slower the weight will rise. 

Blocks are c^e sometimes of wood 
fnunes with a rope strop*’ and 
thimble eye. The sheaves are usually 
brass, running on a wrought-iron 
centre‘{W, which passes through the 
frame and sheaves. For mechanical 
purposes they are more usually made 
with light steel or sheet-iron plates for 
the sides, strengthenedby wrought-iron 
lic^, where t^ strun is most direct. 
The suspending hooks are connected 
by a strong cross-bar to the side links, 
are capable of being easily moved 
either round their own axis, or through 
an angle of 90^ degrees on each side. 
Blocks are called single, double, or 
treble, according to the number of 
sheaves which revolve on the centre- 
pin. Snatch, or leading blocks, are 
single with an opening on one side to 
ad^t a rope without passing its end 
through, 

A teple tackle ” consists of one 
or more mocks rove with a single rope 
or. ** faU.** . When a tadcle is in use, 
one end M is made lost, and 


the other is hauled upon. The fixed 
end is called the “ sending end,” the 
other the “ running '' end. Each part 
of the rope contained between the 
blocks or between either extremity and 
a block, is called a return of the fall. 
To overhaul a tackle is to separate the 
blocks. This should alwgys be done 
from the standing, ai^d not from the 
movable block : to round in is to bring 
the blocks closer together by hauling 
on the foil. When a rope is passed 
through the sheaves of a block, it is 
bent to a curve suiting the radius of 
each sheave pa8ge<l ovsr. The sheaves 
should be exactly the same diameter in 
each pair of blocks working together. 
Owing to the stiffness of the rope, and 
friction of sheaves on the pin, the 
theoretical power is considerably re- 
duced. The weight any system of 
blocks will lift is found by multiplying 
the power by the number of ropes 
attached to the movable block, in- 
cluding the standing end if fixed to it. 
For example,lbuppo8e we have 3 sheaves 
in use in each block, then the additional 
power acquired would be (theoreti- 
cally) 6. The average ^ditional 
power required for each sheave toeom- 
pensate for friction is found to be 
about roughly 10 per cent. With 3 
sheaves in use this would be 10 X 3, 
or 30 per cent. Therefore, to raise a 
a weight of one ton, a power of 

+ 1*3 lb. = 970 lb. wv,uld be 
3 . 

required. In hauling on a faU, men 
exert a pull of about 80 lb., or half 
their weight under favourable circum- 
stances. In this case the least uumbm* 
of men required would be— 

^ = 12A,or«yl3mMi. 

Therefore, in calculating the advan- 
tage gained by using blo^, of the 
weight to be lifted must bh i^ed for 
every sheave in use. Suf^XMe it k 
required to lift a weight m 12 tCHiHi 
with a pair of treUe-weaved blooldb 
threaded with a 5-in. rope, tlie 
retical gain of power is 6 to 
tiie power requi^d will be 4 of % ^ 
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total resistance to be overcome, which 
is compounded of W, the weight to be 
rais^, plus the resistance arising from 
stiffiiess of rope, and friction. There- 
fore we have W + ^ W for each 
sheave in use. Now 6 sheaves are in 
use, therefore, li = W ^ W. 

PthepoW= K = 

. a a 

If 12 tons liave to lie lifted we have 

P = 12 + IT. of 12 _ 

6 ‘ ~ ® ‘ 

A go^ role fo^ calculating the “safe 
working strength of a new rope, of 
white hemp, is to square the circum- 
ference in inches, and divide by 8. 
For instance, the safe working strength 

of a 6-in. rope would be ^ = 3i 
8 ® 

tons. As another example we will 
calculate what weight can be raised by 
a “tackle” consisting of 2 treble 
blocks, rove with a fell of 6.in. 
rope, without exceeding the working 
strength r»f j the rope. Here we have 
by formula 

( 1 ) ^ = 44 tons 

as the maximum strain on the running 
end of the “fall.” Then P = 44 
tons, and 6 P = K = 27 tons, as the 
^eoretical weight. For each sheave 
in use we must deduct ^ of 27, or 
2^ for frkstion. Then, as we have 6 
sheaves in use, 6 X 2X = 16X, as the 
total amount to be d^ucted irom the 
theoretical gain, leaving as the actual 
power 27 - 16ji^ or 10^ tons. 

The following table gives the ob- 
served ratio of useful to theoretical 
work done in different tackles with 
white’rope fell. 

If anything the table gives a higher 
eflSoienoy than would be obtained in 
opdinaiy use it is highly necessaiy to 
keep blocks in good oMer, to see that all 
the pa^ are sound, that the sheaves 
are (|uite feee on the pin and properly 
lufanoated. Time spent in attending 
to these important details is well 


spent, as the friction on badly luhri- 
cated sheaves reduces their efficiency 
very much. Sometimes in using 
blocks it is found that they twist, and 
cause the rope to ride against itself, 
new rope especially. To prevent this 
twisting, a bar is sometimes placed 
through a part of the blocks, or fat 
right angles to the ‘ ‘ returns ” cl<Me 
I to the block. One of the best plans is 
to lash a handspike across the block ; 
a light line may be lashed to each end 
and act as piys. This twisting of the 
tackles during use is a constant source 
of annoyance and waste of power often 
i at a time when the power is wanted. 
It has been found by experiment that 
if the blocks are allowed to twist one 
complete turn, the power required to 
overcome friction will be increased 40 
per cent. 


‘iheorettcal 
Power of 
Tackle. 

Percentage of 
Useful Work. 

Value of P. 

Single 

90 per cent. 

1 ’1 w 

2:1 

81*0 „ 

0-62w 

3:1 

76*0 „ 

0’45w 

4:1 

i 68 0 „ 

0'37w 

6:1 

61-6 „ 

0-82w 

6:1 

69 0 „ 

0-28w 


The following are examples of com- 
mon arrangements by wWch an in- 
crease of power is obtained. 

Fig. 180. In this the lower pulley 
is movable. One end of the rope being 
fixed, the other must move twice as 
fast as the weight, and a corresponding 
gain of power is consequently effected. 

Fig. 181. Blocks and tadcle. The 
power obtained by this contrivance is 
calculated as follows: Divide the 
weight by double the number of 
I^eys in the lower block ; the quo- 
tient is the power required to balance 
the weight. 

Fig. 182 represents what are known 
as White’s pulleys, which can either be 
made with separate loose pulleys, or a 
series of grooves can be cut in a solid 
block, the diameters bdng made in 
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proportion to the speed of the rope ; 
that is 1, 3, and 5 for one block, and 
2, 4, and 6 for the other. Power as 
lto7. 



Fio. 180. Fio. 181. Fiq. 182. 


188, 184 are what are known 
as Spanish Wtons. 

Fig. 186 is a combination ofj two 
fixed pulleys and one movable pulley. 



Fte. 183. Fig. 184. Fio. 185. 


Figs. 186 to 189 are diflferont ar- 
rangements of pulleys. The following 
rule Implies to these pulleys : In a 
system of pulleys where each pulley 
is embraced fay a cord attached at one 



Fia. toe. Fto. 187 . 


end to a fixed point, and at the other 
to the centre ^ ihe movable puller, 
li|ie eflbo^ qf the whole ikdll oe the 
tnunbeir 2, multiplied itself as 
mau} times as there are movable 
m the M^iteiu. 


77ie D^fferentud Pulley-Blwlc , — This 
useful form of block is a modern adap- 
tation of an old princinle — a principle 



Fro. 188. Pig. 189 

not hitherto applied in practice. Fig. 
190 will serve to descri^ the working. 
The upper, fixed, block has a double 



s 


Fio. 180 . 

sheave ; two sheaves it might be said 
joined side by side, so that both turn 
together, but it will be notioed that 
one sheave is smaller than the dthar* 
The lower, loose, block If <rf erdiifiiY 
structure exchpt that the * 
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across in a w&j that receives 
and holds the chain as it passes round. 
The whole of the. chain is one endless 
piece passed over the blocks as shown, 
the dilution in wliich it moves being 
indicated by the arrows. The power 
(the pull of the hands) is applied at P, 
and from here the action cmi be fol- 
lowed. Fr^m P the power raises Q 
and lowers R, bijt as the circumference 
of the sheave by which the chain Q is 
raised is greater than tliat by which 
R is lowered, it follows that the chain 
is pulled in a little faster than it is 
lowered out. It follows therefore tliat 
the lower pulle^^ is thus raised gradu- 
ally, and the raising of the load is due 
to the difference in these actions. The 
only object in making the chain end- 
less is to save using a long chain which 
would otherwise be necessary. 

One peculiarity of this pulley is 
that if the power chain P is released 
the weight does not run down or 
overhaul,” as it is called. It is a 
distinctly useful feature, both as a 
source of safety and the power of 
raidng or lowering the weight to any 
precise d^ree. The lowering is 
effected by a light pull on S. Unfor- 
tunately this good quality is due to 
excessive friction and loss of power, 
this amounting to more than h^ the 
power expended. Were it less than 
half overhauling would occur. Owing 
to the oonsidorable friction all wearing 
parts must be made very hard, or the 
wear and tear will be excessive. The 
mechanical efficacy of this pulley is 
from six to seven-fold, a man being 
able to raise six to seven times the 
weight he could raise unaided. 




Pumps, Siphoks, aud 
Devices for Eaising 
Liquids. 

(See also Hydraulic-Rams, Water 
Supplies to Country Houses, etc.) 

The aim of this article is to describe 
the various contrivances employed in 
different industries and in everyday 
life both at home and abrcMul, for 
effecting the removal of liquids from 
one vessel or place to another. The 
most important liquid, of course, is 
w^ter, but there are several, such as 
acids, whose corrosive nature renders 
the ordinary pump useless ; and there 
are others, such as syrups, whose vis- 
cosity demands special provision. All 
these will come under notice ; but 
not the modem pumping engines on 
a scale interesting only to the engineer, 
as these may be found in such works 
as those of Bjorling and Colyer. It 
mil be convenient to divide this subject 
into 2 sections — pumps, and. siphons. 

Piuiips. — Before proceeding to a 
description of the various forms of 
pump as now in use, there are many 
means of raising water that demand 
some notice. 

One of the most simple methods of 
raising water is that adopted in the 
wells of English villages, this being a 
pair of buckets, one at each end of a 
rope passing over a pulley, as Fig. 191. 
In tl^ the full bucket is partly coun- 
terbalanced by the empty one, the 
latter being pulled down to raise the 
former. 

In Italy, use is made of a very 
simple yet ingenious contrivance for 
raising water fmm a well to the h^heet 
story of a house without descending 
for the purpose. This is outlined in 
. 192. One end of a strong iron 
a is fixed to the house above tilie 
window of an uppw landing or paasa^ 
the lower end being secured in w 
ground on the far side of the well ft, 
and in a line with its centre. A ring 
which will slide easily over tiie rod is 
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fastened to the handle of the bucket c, 
to which also a cord d is attached, and 
carried over a pulley supported above 




window. When the cord d is 
dapkened, the bucket descends in a 
"il^pgotwl hiaaner till the ring reaches 
Ibe slope, which is , so arranged that 
at |»int |ihe bucket hangs directly 


over the centre of the well. On still 
further slackening the cord d, the 
bucket continues to descend, but in a 
perpendicular direction, to the level 
of the water. When filled, it is simply 
hauled up. 

A great step in advance of the puUey, 
for lifting heavy weights, is the wind- 
lass, a cylinder made to* revolve by 
crank-handles attached to one or both 
ends. The rope should have a bucket 
suspended from each end, so as to Ito 
in a manner reciprocating. The Chinese 
windlass illustrated in Fig. 193 fur- 



nishes the means of increasing mechani- 
cal energy to almost any extent, and is 
used to raise water from prcxUgiously 
deep wells. The cylinder a consists 
of 2 parts of une(|ual diameter, to the 
extremities of which, the ends of the 
rope are fastened on opposite sidra, so 
as to wind round the 2 parts in con- 
tr^ directions. As the load to be 
rais^ is suspended from a pulley h, 
every turn of the cylinder a raises a 
portion of the rope Mual to the cir- 
cumference of the thicker part, but at 
the same time lets down a portion 
equal to that of the thitmer, conse- 
quently the weight is raised at each 
turn through a space equal only to 
half the (Werence between the pir- 
cumferences of the 2 parts ol the 
<ylinder. Hence t^ action is slow^ 
but the mechanical power saTsdi is 
proportionally great. 
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Another way of lightening the load 
is illustrated in Fig. 194, and consists 
in replacing a portion of the cylinder 
a a ** fusee ” or cone-shaped drum 
b. One end of the rope is secured to 



Fig. 194. 


the smaller end of the cone, and the | 
other end of tlie rope to the bucket. | 
\^le the full bucket is at a depth 
in the well (implying a greater weight 
to raise on account of the extra rope 
or chain attached), the winding takes 
place where the circumference of the 
fusee is least, and as the length dimi- 
nishes the rope coils round the greater 
circumference. Thus while the work 
is hardest the speed is slowest, and 
while the work decreases the speed 
increases. 

In another modification of the wind- 
lass, a cog-wheel is fixed to one end of 
the cylinder and moved by a pinion 
that is secured on a separate shaft, 
and turned a crank. By propor- 
tioning the diameter of the wheel and 
that of the pinion (or the number of 
tee^on each) to the power employed, 
a bucket and its contents may he 
raised from any depth, since a dimi- 
nu^on in the velocity of the wheel 
from a smaller pinion is accompanied | 
byan increaseof the energy transmitted j 
to tiie cylinder, and vice versd. 

The crank handle of the windlass 
may be replaced by a drum- wheel at 
one end of the cylinder, of very much 


greater diameter than the (grlinder 
(say a wheel 12 ft. in circumference 
and a cylinder 18 in.). The rope that 
supports the bucket is attached to the 
cylinder, while a second rope is made 
to coil round the drum. These 
ropes run in opposite directions, so 
that when the bucket is down, the 
cylinder rope is uncoiled and the 
drum rope is wound up. By taking 
the free end of the drum rope over 
the shoulder and walking away from 
the well, the drum rope is uncoiled 
and the cylinder rope is wound up, 
thus raising the bucket. 

Sometimes, instead of coiling a 
second rope on the drum, this latter 
is made of such dimensions that a 
horse can work it by walking inside, 
constituting a tread-wheel, such as 
is shown in Fig. 195. The capstui- 
wheel is anoi^er form, which was 
much used in ancient times. 

There have next to be considered 
a class of contrivances dependent on the 
application of simple leverage. The 



process illustrated in Fig. 196 is emi- 
nently easy, and very widely adopted 
in Eastern countries, for raising wato* 
from shallow depths (2-3 ft.) for pur- 
poses of irrigation. It is termed etenfaf 
' in Egypt. A small trench a is dug 
' on the edge of the tank or stream 
affording a supply, and an impromptu 
seat h is made of baked earth on each 
side. The baling vessel o, usually a 
basket of twigs or leaves rendered 
water-tight by plastering with day and 
oowdung, is sucpended ny 4 ooiwd. 

2 1 
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The free end of each eord is held in I 
one hand by the operators, who, on | 
launching the bale into the water, lean 
backward towards their seats, thus j 
assisting by their own weight in jerking \ 
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the full vessel out of the trench into 
a gutter cut to receive and distrilmte 
the water. In India, water is lifted 
in this way, some 12-16 ft. in 3 or 4 
stages, by as many pairs of men, at 
the rate of 1800 g^. an hour. 

Swingmg ratters seem to have ori- 
ginated in the jantu of India, which 
consists of a hollow 
trough of wood, about 
15 ft. long, 6 in. wide, 
and lOin, deep, placed 
on a horizontal beam 
lyingonbamboosfixed 
in t& twmk of a pond 
or river. One end of 
the trough rests upon 
the bank, where a 
gutter is prepared to 
carry off the water 
and the other end is 
dipped into the water 
by a man standing on 
' a sta^, who plunges 
it in with hu foot. 
k kpg bamboo w|th a 
large weight at earth 
at the farther end is 
Imtened to the end 


them one above another, the water 
may be raised to any height. Water 
is thus conveyed over rising ground 
to the distance of more than a mile. 
Fig. 197 shows the mode of working a 
single gutter, without the aid of 
a lever pole, a is a trough whose 
open end 6 rests on the l»nk over 
which the water is t^ be elevated ; 
the other end closed to retain 
the water entrapped by raising 
it. Fig. 198 represents an im- 
provement, being a double gutter 
a placed across a trough b to 
receive the wat^. The gutter a 
is di^dded by a partition in the 
centre, on each side of which 
partition holes are made in the 
floor of the gutter to let out the 
water into 6. Fig. 1 99 is a further 
development, tenned a pendulum 
or set of swinging gutters, raising 
water by their pendulous motion. 
The terminations at bottom are 
scoops, and at the top are open 
pipes ; intermediate angles are formed 
with boxes and flap-valve, each con- 
nected with two branches of pipe. 



tbe nnt tbe 

, livfTj poiamg up the Janlu full 
ttf cMieei it to empty iteelf 

iiiUr4h» This machine raises 

by placmg a seriee of 


The so-called Dutch scoop, 201, U ' 
much used in HoUaiKifornumigii*^ . 
over low dykes. It is a kind of bed 
■hovel a suspended by cords b froma 
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triangular frame c, and worked by an 
operator standing on the plank and 
thrusting the scoop into the water by 
means of the handle e. 


the world differ only in minor details ; 
the leading principle in all is that the 
counterpoise shall be about equal to 
the weight to be raised. In Japan, 




a 


Fio. 199. 
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Perhaps the most widely used con- 
trivance for drawing water from wells 
is that shown (in one of its many 
forms) in Fig. 200. It is the “ swape/* 



PlQ. 200. 


“sweep,” or “swip” of English 
chroniclers since Anglo-Saxon times, 
and is now known to Australian gold- 
diggers as a “ hand whip,” the term 
bSng probably a corruption of “ swip” ; 
it u the ihadoof or olmdmtu of Egypt. 
Its numerous modifications throughout 
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ropes are attached to the counteipoise 
for pulling down when elevating the 
bucket. 

The Hindoos use a modified form 
swape, Fig. 202, in which a man^ 
2 I 2 
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weight is utilised in raising the bucket. 
The lever is a split tree-trunk, ridged 
to form step, and provided with a 
bamboo railing. As the man walks 
to and fro, the arm carrying the 
bucket is alternately lowered and 
raised, a second man emptying the 
bucket as fast as it rises. This is 
termed a paecaUah or picota in Bengal. 

Scoop-wheels assume several differ- 
ent forms, but consist essentially of a 
number of semicircular partitions be- 
tween the closed sides of a wheel, 
extending from the axle to the cir- 
cumference, as in Fig. 203, which is 



the pattern used in draining the Lin- 
colnshire fens. As the wheel revolves 
in the direction of the arrow, the 
eztremitiee of the partitions dip into 
the water and scoop it up ; and as 
they ascend, they discharge into a 
iroiigh plao^ under one end of the 
shaft, which is hollowed into as many 
oompartoiaits as thm are partitions 
or. scoops. 

The Chinese scoop-wheel has a num- 
ber <rf buckets attached to the peri- j 
of a huge wheel, which is com- 
poBM of 8 bamboo rings of uiftqual 
diameter, arranged so as to form a 
l^nstum of a cone, the smaUest ring 
^ uddch the open ends of the buckets 
<s|ctiops of bamboo 4 ft. long and 2-3 
are attached, being next 
ihsM Ofer iriiich the water is con- 
^ ^ this arrangsmeut, the | 


contents of the buckets are necessarily 
discharged into the gutter as they pass 
the end of it. When employed to 
raise water from running streams, 
they are propelled by the current in 
the usual way — the paddles bring 
formed of woven bamboo. The size 
of these wheels varies 20 to 70 ft. 
in diameter. Some raise over 300 
tons of water per 24 nours, or 150 tons 
40 ft. high in the same time. Beu^ 
built almost exclusively of bamboo, 
they combine economy, strength, light- 
ness, and effici^M^ in a wond^ful 
degree. • 

In the Egyptian noria, instead of 
vessels being attached to the wheel, 
the wheel rim itself is made hollow 
! and divided into compartments, as seen 
in the section shown in Fig. 204. The 



water enters through the openings a 
in the rim and escapes from those 6 in 
the side. 

The Spanish wheel is a very light 
framework disc having a series of pots 
secured to the periphery. Its mort 
remarkable feature is that motion is 
given to the wheel by a system of 
spokes on its axle working into other 
spokes on a vertical shaft — one of the 
earliest forms of cog-wheel. 

The fault common to all the whesto 
hitherto described is that th^ 
to discbaige before reaching tw 
channel provided for the racepooil ci 
the water, and waste power mcin|^ 
much of the water ni^er than it n » 
required. These two ^eoto 
remedied in the Perrian whaet^ bgf 
suspending the buoketa ao that 
I are free to swing, thtta ha aBg l l fig '''|M»^ 
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pendicularly throughout their course, 
until they reach the receiving trough, 
when they are made to tilt and dis- 
charge their contents at once by coming 
into contact vnth a stop on the trough. 
Fig. 206 illustrates another form of 



Persian wheel having both scoops and 
buckets. It has a hollow shaft and 
curved floats, at the extieraities of 
which are suspended buckets or tulw. 
The wheel is partly immersed in a 
stream acting on the convex surfa<;e 
of its floats ; and >ie it is thus caused 
to revolve, a quantity of water will be 
elevated by each float at each revolu- 
tion, and conducted to the hollow 
shaft, at the same time that one of 



the buckets carries its fill of water to 
a higher level, where it is emptied by 
oo&g Into contact with a stationary^ 
pin placed in a convenient position for 

206 is represented a machine 
of ancient origin, still employed on the 


river Eisach, in the Tyrol, for renting 
water from the stream. The current 
keeping the wheel in motion, the pots 
on its periphery are successively im- 
mersed, filled, and emptied into a 
trough above the stream. 

The bucket wheel being incapable of 
reaching water at any considerable 
depth, led to the adoption of a modi- 
fied form, called a chain of pots, the 
buckets teing attached to chains work- 
ing over the wheel instead of to the 
wheel itself. In Egypt under the 
name of sakia^ this machine is in com- 
mon use, and its employment extends 
throughout Spain and the East gene- 
rally, power being applied by a vertical 
shaft and cog-wheels, mov^ by bul- 
locks. It is nothing less than a modern 
“elevator” worked by animal power 
instead of steam. 

Another form of elevator or chain 
pump is illustrated in Fig. 207, lifting 



Pio. set. 

water by continuous circular motion. 
Wooden or metallic discs carried by 
an endless chain, are adapted to a 
water-tight cylinder, and form with it 
a succession of buckets filled with 
water. Power is applied at the upper 
wheel. 

The chain pump known as the Ooi- 
nese or Califomian pump, r^preaent^ 
in Fig. 208, is in common use m alluv^ 
gold diggings in America and Australia. 
A rectangular box, about 10 in. 8 
in. intide measurement, and wying 
' from 10 to 80 ft. long, aocording to 
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need, is traversed by an endless flexi- 
ble band or belt of canvas, on one side 
of which are securely fixed at intervals 


fixed on the axle of the water-wheel w 
and turning with it ; r, entrance of 
water to be pump^ up ; c, exit of 
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wooden discs nearW as large as the in- 
side of the box. The lower end of the 
box is furnished with a roller, around 
which the belt passes, and is immersed 
in the water to be raised 
from the pit, while the 
upper end delivers the 
water into a trough or 
launder, fay which it is 
canM away. At the 
upper end the belt passes 
round a second roller or 
drum, which is made to 
revolve fay either hand- or 
water-power. In Fig. 208 
is shown one driven fay a 
water-wheel: a is a flat 
wooden pipe or box, open 
a^ both ends, forming the 
|mmp i;^ 6, the pump-belt, 

<;|Uiying t^ wo^en stops, faced with 
leatmo^oailed the buckets or suckers 
d i'% tub ends of the ends of the belts 
Jollied td^therl^ lacing ; A, the drum 


same ; /, launder or race to convey 
the water from the pump and wheel 
clear of the working ; jr, sluice-box set 
in a head-race to bring the water 



necessaiy for driving the wheel. The 
Chinese digg^ mwe even the belt 
of wood, hinging short seothms to- 
gether^ wooden pins. 



An application of the Archime<les I Fig. 211. The scoop is connected by a 
screw to the raising of water is shown pitman with the end of a lever or of a 
in Fig. 209, the supply stream being the ’ beam of a single-acting engine. The 
motive power. The oblique shaft of ' distance of the lift may be altered by 
the wheel has extending though it 
a spiral passage, the lower end of 
which is immersed in water, and 
the stream, acting upon the wheel 
at its lowei^end, produces its re- 
volution, by which the water is 
conveyed upward continuously 
through the spiml passage, and 
discliarged at the top. 

A reciprocating lift for wells is 
indicated in Fig. 210. The top 
part represents a horizontal wind- 
wheel on a shaft which carries a 
spiral threat!. The coupling of the 

latter allows a small vibration, tliat Pk;, 2li. 



it may act on one worm-wheel at 
a time. Behind the worm-wheels 
are pulleys, over which passes a rope 
which passes a bucket at each ex- 
tremity. In the centre is a vibrating 



tappet) against which the bucket 
strikes in its ascent, and which, by 
means of an arm in a step wherein the 
spiral and shaft are supported, tra- 
verses the spiral from one wheel to 
the other, so that the bucket which 
has delivered its water is lowered, and 
the otW is raised. 

Fairbaim’s baling scoop for elevati^ 

water short distances is illustrated in 

r 


placing the end of the rod in the 
notches shown. 

Brear’s bilge ejector, for discharging 
bilge-water from ships, or for raising 
and forcing water under various cir- 
cumstances, is represented in Fig. 212; 



Fw. 212. 

D is a chamber having attached a suo* 
tion-pipe B and disohaige-pipe 0, and 
having a steam-piro entering at one 
side, with a nozzle direoted towards the 
discharge-pipe. A jet of steam enter- 
ing through A expels the air from D 
and G, produces a vacuum in B, and 
causes wuter to rise through B and 
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pass through D and C in a regular and 
constant stream. Compressed air may 
be used as a substitute for steam. 

Fig. 213 is another apparatus opera* 
ting on the same principle, and is 
termed Lansdell’s st^un siphon pump; 



A is the jet pipe; B, 2 suction-pipes 
having a forked connection with the 
discliMge-pipe C. The steam-jet pipe 
entering at the fork offers no obstacle 
to the upward passage of the water, 
which rises in an unbroken current. 

Fig. 214 is a common lift pump. In 
the up-stroke of the piston or bucket, 
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I^er T^ive opens and the valve in 
the piil^ shots; up is exhausted out 
*4 tliesuotion<>pi]^, and water rushes 


pp to fill the vacuum. In the down- 
stroke, the lower valve is shut, the 
valve in the pbton opens, and the 
water simply passes through the piston. 
The water above the piston is lifted up, 
and runs over out of the spout at each 
up-stroke. Tins pump cannot nuse 
water over 30 ft. high. 

Fig. 215 is an ordinarjf force-pump 
with 2 valves. The*cylinder is above 



G, 215. 


water and is fitted with a solid piston; 
one valve closes the outlet-pipe and the 
other the suction-pipe. When the 



Fig. 216 .; 


piston is rising, the suotion-valirfl is 
open, and water rushM into the cyiin^ 
der, the outlet- valve bein^ dosed. On 
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the descent of the piston, the suction- 
valve closes, and water is forced up 
through the outlet-valve to any dis- 
tance or elevation. 

Fig. 216 is a modem lift-pump ope- 
rating in the same manner as that 
Bho^^^l in Fig. 21.^), except that the pis- 
ton-rod pagses through the stuffing- 
box, and the outlet is closed by a flap- 
valve opening upwards. Water can be 
lifted to any height above this pump. 

Fig. 217 is a force-pump similar to 
that in Fig. 21.5, with the addition of 
an air-chamber to the outlet, to pro- ] 



duce a constant flow . The outlet from 
the air-chamber is showm at 2 places, 
either of which water may be j 
taken. The air is compressed by the 
water dunng the downward stroke of 
the piston, and expands and presses 
out the water from thechambersduring 
the up-stroke. 

Fig. 218 is a double-acting pump. 
The cylinder is closed at each end, and 
the piston-rod passes through the stuflf- 
tng-TOX on one end ; the cylinder has 
4 openings covered by valves, 2 for 
admitting water and 2 for its dischaige. 
A is the suction-pipe ; B, dischar^- 
pipe. When the piston moves down, 
water rushes in at suction-valve 1 on 
the upper end of the cylinder, and that 
below the piston is forced through 
valve 3 and dischatge-pipe B. On the 
piston ascending again, water is forced 


through discharge- valve 4 on theuppo* 
end of the cylinder, and water enters 
the lower suction-valve 2, 



Fig. 219 is a double lantern-bellows 
pump. As one bellows is distended by 
the lever, air is rarefied w’ithin it, and 
water passes up the suction-pipe to fill 



the space; at the same time the other 
bellows is compressed, and expels its 
contents through the disohai^pipe, 
the valves working the same as in the 
ordinary force-pump. 

Fig. 220 is an old rotary pump. The 
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lower aperture is the entrance for 
water, and the upper for its exit. The 
central part revolves with its valves, 
which fit accurately to the inner sur- 
face of the outer cylinder. The pro- 
jection shown in the lower side of the 
cylinder is an abutment to close the 
valves when they reach that point. 


is, in succession, forced back to its seat 
when opposite E, and at the same time 
the other piston is forced fully against 
the inner side of the chamber, then 
driving before it the water already 
there into the exit-pipe H, and drawing 
after it through the suction-pipe the 
stream of supply. 



Fig. 220. 



Fig. 221 is Cary’s rotary pump. 
Within the fixed cylinder is placed a 
receiving drum B, attached to an axle, 
a heart-shaped cam a, surrounding the 
axle, being also fixed. Revolution of 
the drum causes sliding pistons c to 
move in and out, in obedience to the 



* Fro. 221. 

l0rm of the cam. Water enters and is 
r(^ov|Kl from the chambers through 
tbie po^ L as indicated by arrows. 
?1ie cm is sd placed that each piston 


In Fig. 222 a flexible diaphragm is 
employed instead of bellows, the valves 
being arranged as usual. 

Having described the best known 
means of raising water under v^ous 
circumstances, there remains to enter 
with more detail into the construction, 
capacity, and working of the 3 kinds 
of common pump in everyday use — i.e. 
(1) the lift-pump for wells not over 
30 ft. deep, (2) the lift and force for 
wells under 30 ft. deep, but forcing 
the water to the top of the house, and 
(3) the lift and force for weils 30-800 
ft. deep. 

The working capacity of a pump is 
governed by the atmospheric pressure 
wliich roughly averages 16 lb. per sq. 
in. It is also necessary to remember 
that 1 gal. of water weighs 10 lb. The 
quantity of water a pump will deliver 
per hour depends on the size of the 
working barrel, the number of strokM 
and the length of the stroke. Thus if 
the barrel is 4 in. diam., witt e 10-in. 
stroke, piston working 30 tunes- a 
minute, then the rule is— square the 
diameter of the barrel and multiply it 
by the length of stroke, the number of 
strokes per minute, and the number of 
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minutes per hour, and divide by 363, 
thus : — 

42 in. X 10 in. ’stroke x 30 strokes 
X 60 minutes 
353 

= 816 gal. per hour. About 10 per 
cent, is deducted for loss. The horse- 
power required is the number of lb. of 
water delivered ^r minute, multiplied 
by the height raised in ft., and divided 
by 33,000. Thus : — 

815 gal . X 10 lb. X 30 f t. lif t 
33,000 " 

=,7 -4 H.P. 

Pig. 223 shows a vertical section of 
the simple lift-pump, a is the work- 
ing barrel, bored true, to enable the 
piston or bucket b to move up and 
down, airtight. The usual length of 
barrel in a common pump is 10 in. and 
the diameters are 2, 2J, 3, 3j^, 5 and 
6 in. ; a 3-in. barrel is called a 3-in. 
pump. The stroke is the length of 
the Imrrel ; but a crank, 6-in. projec- 
tion fi'om the centre of a shaft, will 
give a 10 -in. stroke at one revolution; 
but in the common pump shown, use 
is made of a lever pump-handle, whose 
short arm cd is about 6 in. long, 
and the long arm or handle de is 
usually 36 in., making the power 
as 6 to 1 ;/ is the fulcrum or prop. 
Improved pumps have a joint at /, 
which causes the piston to work in a 
perpendicular line, instead of gi'inding 
against the side of the barrel. The 
liead g of the pump is made a little 
larger than the barrel, to enable the 
piston to pass freely to the barrel 
cylinder ; in wrought-iron pumps, the 
nozzle is riveted to the heads, and un- 
less the heed is larger than the Ixirrel 
these rivets would prevent the piston 
from passing, and injure the leather 
packing on the buckeL The nozzle h 
fixed at the lower part of head, is to 
run off the water at each rise of the 
piston. There is one valve i at the 
bottom of the barrel, and another hi 
the bucket h. 

The suction-pipe h should be | the 
diameter of the pump barrel, A rose 


I is fixed at the end of the suction-pipe 
to keep out any solid matter that 
might be drawn into the pump and 
stop the action of the valves. The 
suction-pipe must be fixed with great 
care. The joints must be air-tight . 




if of cast flange-pipe, which the most 
durable, a packing of hemp, with white 
and red lead, and screwed up with 4 
nuts and screws, or a washer or vulcan- 
ised rubber | in. thick, with screw 
bolts, is best. If the suction-pipe is 
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of gaS'tube, the sockets must all be 
taken off, and a paint of boiled oil and 
red-lead be put on the screwed end, 
then a string of raw hemp bound 
round and well screwed up with the 
gas tongs, making a sure joint for cold 
water, steam, or gas. 

Many plumbers prefer lead pipe, so 
that they can make the usual plumbers’ 
joint. The tail m of the pump is for 
fixing the suction-pipe on a plank level 
with the ground. Stages n are fixed 
at every 12 ft. in a well ; the suc- 
tion-pipe is fixed to these by a atiap 
staple, or the action of the pump 
would damage the joints. There are 
two plans for fixing the suction-pipe ; 
(1) in a well o directly under the 
pump ; (2) the suction-pipe p may be 
laid in a horizontal direction, and about 
18 in. deep under the ground (to 
keep the water from freezing in winter) 
for almost any distance to a pond, the 
only consideration being the extra 
labour of exhausting so much air. In 
the end of such suction-pipe p it is 
usual to fix an extra valve, called 
a “ tail ” valve, to prevent the water 
from running out of the pipe when not 
in use. The action is simply explained. 
First raise the handle e, which lowers 
the piston 6 to i ; during this move- 
ment the air that was in the barrel a 
is forced through the valve in the piston 
h\ when the handle is lowered, and the 
piston begins to nse, this valve closes 
and pumps out the air ; in the mean- 
time the air expands in the suction- 
|npe k, and ris^ into the barrel h 
tl^ugh the valve i ; at the second 
stroke of the piston this valve closes 
and ]nevents the air getting back to 
the suctipn-pipe, which is pumped out 
as before. After a few strokes of the 
pump handle, the air in the suction- 
pipe is nearly drawn out, creating what 
IS called a vacuum, and then as the 
water is pressed by the outward air 
equal to 15 lb. on the sq. in., 
^er water risw into the barrel as &8t 
as the jristen rises ; also the water will 
remaiif'itt the suctiop-pipe as long as 
the pistes aud valves are in proper 
wdridngoMkr. ' ^ 


The following table of dimensions 
for hand-work^ simple lift-pumps 
will be found useful : — 


Height 

for 

Water 
to be 
raised. 

1 

1 

1 Dlam. 

' Pump 
Barrel. 

{ Water 

1 delivered 
per Hour at 

1 SO Strokes 

1 per Mill. 

1 

Diam. 

of 

Suction 

«pe. 

Thick- 
ness of 
Well 
Rodsi^Mr 
Deep 
Wells, 

fU 

in. 

I gal. 

in. 

in. 

14 

6 

1 1640 

4 

1 

20 

5 

j 1140 

3 

1 

30 

4 

; 732 , 



40 

: H 

i -.556 1 


I 

50 

! 3 

412 1 

2 

f 

75 

. ^ 

260 

2 

a 

100 

. 2 

i 183 i 

i 


f 


Fig. 224 shows a lift- and force-pump 
suitable for raising water from a well 
30 ft. deep, and forcing it to the top 
of a house. The pump barrel a is 
fixed to a strong plank 5, and fitted 
with ‘ ‘ slings ” at c to enable the piston 
to work parallel in the barrel, a guide 
rod working through a collar guiding 
the piston in a perpendicular position. 
d is the handle. The suction-pipe e 
and rose / are fixed in the well g as 
already explained. At the top df the 
working barrel is a stuffing-box k, filleil 
with hemp and tallow, which keeps 
the pump-rod vrater-tight. When the 
piston is raised to the top of the barrel, 
the valve t in the delivery-pipe k closes, 
and prevents the water descending at 
the down-stroke of the piston. The 
v^ve in the bucket 2, also at m in the 
barrel a, is the same as in the common 
pump. The pipe h is called the 
“ force ” for this description of pump. 

Fig. 225 shows a design for a deep 
well pump, consisting of the usual 
fittings — ^viz. a brass bc^l a, a suction- 
pipe with rose 5, rising main pipe c, 
well-rod d, wc^en or iron stages 
and clip and guide pulleys h. 
well-rod imd the rising main must be 
well secured to the stages, which are 
fixed every 12 ft. down the well. Ap 
“•tra strong stage is fixed at to catty 
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the pump— if of wood, beech or ash, 
5 ft. X 9 in. X 4 in. ; the other stages 
may be 4 in. sq. * 

The handle is mounted on a plank h 
fitted with guide slings, either at right 
angles or side- ways to the plank, llie 



handle I is weighted with a solid ball- 
end at m, which will balance the well- 
rod feed to the piston. By fixing 
the pump barrel down the well about 
12 ft. from the level of the water, the 
pump will act better than if it were 
fixed 30 ft. above the water, because 


any small wear and tear of the piston 
does not so soon affect the action of 



the pump, and therefore saves trouble 
and expense, as the pump will keep 
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in working order longer. It is usual 
to fix an air-vessel at n. The valves o 
are similar to those already described. 
In the best-constructed pumps, man- 
holes are arranged near the valves to 
enable workmen to clean or repair the 
same, without taking up the pump. 
Eveiy care should be given to make 
strong and sound joints for the suction- 
pipe and delivery-pipe, as the pump 
cannot do its proper duty should the 
pipes be leaky or draw air. 

To find the total weight or pressure 
of water to be raised from a well, reckon 
from the water level in the well to the 
delivery in the house tank or elsewhere. 
For example, if the well is 27 ft. deep, 
and the house tank is 50 ft. above the 
pump barrel ; then you have 77 ft. 
pressure, or about 33 lb. pressure per 
sq. in. That portion of the pipe which 
takes a horizontal position may be 
neglected. The pressure of water in 
working a pump is according to the 
diameter of the pump barrel. Suppose 
the barrel to be 3 in. diam., it would 
contain 7 sq. in., and say the total 
height of water raised to be 77 ft., 
equal to 33 lb. pressure, multiplied 
by 7 sq. in. , is equal to 231 lb. to be 
raised or balanced by a pump handle ; 
then if the leverage of the pump 
handle were, the short arm 6 in. and 
long arm 36 in., or as 6 to 1, you have 
46 lb. power on the handle to work 
the pump, which would require 2 men 
to do the work, unless you obtained 
extra leverage by wheel work. When 
the suction* or ’ delivery-pipe is too 
small, it adds enormously to the power 
reqiuM to work a pump, and the 
water is then called “wire-drawn.” 


Witen pumps are required for tar or 
liquid manure, the suction- and de- 
livery-pipe should be the same size 
as the pump barrel, to prevent choking. 

(a) In arranging a pumping instal- 
lal^n every care must be taken in 
deciding the size of the suction-pipe ; 
also of the delivety or rising main, if 
tllere is ode. Tins latter pipe is of 
imporflmoe, as if too small it can add 
greatj^ to the ^prk o{ pumping. The 
MWt me ef pipp ior a rising main is 


one-half the diameter, which is one- 
fourth the area, of the pump barrel. 
Thus, a 3-in. pump should have a 1 J-in. 
rising-main from it, and the same rule 
applies in finding the size of the suc- 
tion-pipe. In the case just stated the 
suction-pipe would also be IJ in. It 
must not be thought that because 
the pump bucket raises *a quart of 
water at each stroke ttiat the quart of 
water will pass up the pipes just the 
same, whatever their size. In prac- 
tice it wiU be seen that a given quan- 
tity of water passing up a 1-in. pipe 
has to travel at leas^ four times as 
quickly as the same quantity up a 

2- in. pipe, owing to the areas of these 
pipes being as 4 and 1. The result is 
greatly increased frictional resistance, 
so great as to be a serious factor. No 
harm results, but rather the reverse, 
if pipes of larger size than the rule 
just laid down are used, but they 
should never be smaller than one-half 
the diameter of the pump barrel. 

In calculating pump duties, it may 
be estimated that one man, with a 
2^-in. pump, can raise 180 gal. of water 
per hour. With a 3-in. pump this 
quantity would be increased one-half 
if the man made as many strokes per 
hour, but this he would not do. A 

3- in. pump, however, is best (for one- 
man power) if the lift is a light one, 
say 30 ft. from the surface of the watw 
in the well to the highest point of the 
delivery-pipe, but when higher than 
this the 2^-in. pump will be found to 
yield about as much as a 8-in. and 
with less apparent labour. One-man 
power is considered to be one-seventh 
of a horse-power, which would credit 
the man with raising 28,286 gal. 1 ft. 
high, or, say, 470 gal. 60 ft. high. 
TWb, however, does not work out 
correctly in practice, and seldom more 
than one-fourth of these figures can 
be relied on. 

A retaining valve is sometimes put 
on the end of the suction-pipe In the 
well, the object of this being to prevent 
the water running back out of the 
pipe when the pump's workii^ parts 
become a little unsound. It is a pro- 
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vision generally recommended with 
long suction there l»eing a con- 
siderable horizontal length in the pipe, 
but failing this the valve is b^ 
absent. It offers a resistance to the 
flow of water, and, like all such 
valves, it gets out of order in time, 
and its position makes it awkward to 
get at. * 

An importanf detail, much neglected, 
is to see that the suction pi|)e has a 
regular fall (or it may be quite hori- 
zontal where necessary) from the pump 
to well. It must not have dips, nor 
high places, for if these exist, air will 
collect in tliem and cause much more 
trouble than the inexperienced can 
well believe. Where a rise in this 
pipe is unavoidable, there should lx; a 
stand pipe on its highest part with a 
Boundly-titting stop-cock. A retaining 
valve would reciuire to be put on the 
end of the suction pipe, so tliat on 
opening the cock and pouring water 
in, the collected air would be displaced, 
and the pipe ciuite filled with water. 
On shutting the cock, the pumping 
should be satisfactory and normal. 

When the rising main from a pump 
exceeds 15 to 18 ft. in height, there 
should be an air-vessel to it to mini- 
mise shock. This would particularly 
apply to single-barrel pumps in which 
the water is stopped at each stroke, 
but it should be considered requisite 
with all pumps, whatever the number 
of barrels, if the rising main is at all 
high. Even with comparatively low 
devations the air-vessel is beneficial 
in preventing shock, reducing labour 
a nd wear and tear. The air-vessel is 
put either on the pump or on the 
rising main close to the pump. 

Deep-well pumps are those that are 
fixed below the ground level and ope- 
rated by rods and gear at ground level. 
All pumps must be within 28 ft. of 
the water, therefore if the water is 
40 ft. below ground level, the pump 
must be at least 12 ft. down, prefer- 
ably more, • As a rule, when the pump 
has to be fixed down the well it is put 
within about 10 ft. of the water. This 
is best for general reasons, besides 


making allowance for a fall in the 
water level. 

In deciding what size of deep-well 
pump is best suited for one-man power, 
neglecting for the moment the amount 
of water required,* a simple calcula- 
tion is all that is necessary. Let it 
be supposed tliat the perpendicular 
distance from the well water to the 
delivery outlet in the cistern is 70 ft. 
The pressure of water in pipes is 1 lb. 
persq. in. for each 2 ft. 4 in. in height, 
therefore a 70 ft. column will exert a 
pressure of 30 lb. on each sq. in. of the 
area of the pump barrel. A 3-in. pump 
has an area of say 7 sq. in., which will 
make a total pressure of 210 lb. The 
handle of the pump is arranged on the 
principle of the lever, the end that is 
held being probably 6 times as long as 
the end to which the pump rod is 
attached. This will cause a i^uction 
in pressure to 35 lb. per stroke, but as 
25 lb. per stroke is considered suffi- 
cient for one man continuously pump- 
ing, a 3-in. pump would be too large. 
A 2J-in. pump would therefore b^t 
suit the case, the area of this being 
but 5 sq. in., little more than § of the 
3 in. As a rule the deep-well pump 
is best operated by a wheel action, the 
pump and its wheel being mounted 
oil a board. 

A rule for finding the size of pump 
to raise a given quantity of water, is 
as follows — _ 

D = ? 

•034 X L X S 

where 

D = diameter of pump in inches 

Q = gal. raised per min. 

L = length of stroke in ft. 

S = number of strokes per min. ' 

•034 = the contents, in gal., of 1 ft. 
of 1-in. pipe. 

In fixing a deep- well pump, it should 
be placed on and firmly secured to a 
“ stage,*' and this, if of wood, should 

* For residence work the amount would 
probab^ be such as one man oould IbmidB, 
and the only calculation needed would be to 
discover the size of pump best suited for Ids 
strength. 
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be of oak. If the well is deep enough driving with a heavy wooden tool), a 
there should be stages— skeleton plat- length of pipe is thed connected (to 
forms — every 10 ft. The pump is fixed tlie point^ end piece), and on this 
near the side of the well, not centrally, pipe the clamp is secured at a suitable 
and this lowest stage should be board^ point. Following the clamp the 
over with loose boards. The stages monkey (weight) is slipped on, and 
aboye are merely cross-pieces, and these then the pulleys are secured. By 
cany the roller guides for the pump pulling the ropes shown passing over 
rods, and the rising main is also se- the pulleys the monkey is 'raised, and 
cured to them. Modem engineers use then, on suddenly releasing the ropes, 


wrought and cast-iron cross stages, in 
place of oak. 

(6) Tvbe-WeU Pvmpt. — What is 
known as the Abyssinian tube-well 
(due to its prominent use in the Abys- 
sinian campai^) is merely a wrought- 
iron tube driven into the earth, a 
pump of any ordinary design being 
attached at the top. Where they can 
be employed,' they save considerable 
expense as against ordinary well-sink- 
ing. That it is not a device only 
suited for small purposes may be 
mdged by its use at the Burton 
Breweries, where there are some fifty 
3-in. tube-wells raising 2,000,000 gal. 
of water daily. Unfortunately the 
tube-well is not suited for such soils 
as clay, very fine sand, marl or loam, 
but in gravel, coarse sand, chalk, and 
some modifications of these, it does 
well. 

Fig. 226 affords all the details of 
the well, showing the lower end of the 
tube underground. 

The well, if it may be caUed such, 
oemsiste of a sufficient number of 
lengths of ordinary good quality 
wrought tube inth socket joints. The 
joints, as they are made, must be 
quite sotmd and water- (or rather air-) 
tight. The lowest end length of the 
tube, the first to be driven in the 
Aground is heated and hammered to a 
point {or these pointed ends may be 
purchased), wd a number of holes 
must ho drilled in this length as 
diown. 

The method of driving is simple, the 
.. ohief tools being the pulleys, the 
. * monkey,'^ and tne ** clamp.” These 
•weAinbodied in Fig. 227. Assuming 
that^ the pointed tube has been in- 
serted ih the- ground (by digging or 
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this weight fidls and delivers a blow 
on the clamp. The clamp being 
securely attached to the pipe, fim 
sucoessive blows delivered have the 
effect of (hiving the pipe into the 
ground. When the pipe bias been 
driven down until the ckmp is at (isr 
near the earth, the clamp arm pulleys / 
must be loosened, raised and re-seota^ , i}. 
at a higher point and the rasstoU^ .. 
continued, It is a two-hand^> job^ 
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but one man need only be an agricul- 
tural labourer.* 

In doing this \frork first* see that the 
pointed end is well pointed and true, 
and be sure that this end length is 
driven in true and perpendicular at 
the start. As soon as the tube is a 
few feet down, and then every 2 ft. or 
less, let a ^ummet be lowered down 
inside the tube tJ) see if a water-bearing 
stratum has been reached. 



When water is reached and the 
pump attached, it may be necessary 
to resort to ** priming." This means 
pouring some water down the tul^ 
and ^en working the pump-handle in 
short jerks. This loosens the earth 

• The end* of the tubes are screwed a little 
longer than usual, so that they enter the socket 
ftr enwigh to hutt together inside. In some 

cates the monkey does not run on the tnbe, 
hut is suspended from a tripod frame. The 
nesdEey toui drops on the end of the tube, 
whkhlMui a heavy o^> on It to take the blow. 


around the perforated lower tube. 
Before the pump is attached it should 
be seen that the driving has not 
caused the perforated tube to become 
choked full of earth or sand. If it 
has, a piece of smaller tube should be 
put down and the pump attached to 
this smaller tube, water being then 
poured down and the pump worked to 
lift the earth out. When the pump 
is finally fixed and tried, there is 
almost certain to be a deal of sand or 
earthy material raised with the water 
at first. This, however, will cease as 
soon as a cavity has b^n formed in 
the earth, as the illustration shows. 

The available quantity of water 
from a tube well depends on the spring 
or stratum that is tapped, but the 
following figures represent the usual 
limits 


Size of Tube, 
in. 


Qallone raised 
' per Hour. 


U 200 to 500 
U 300 „ 760 
2 400 „ 1800 
8 1000 „ 2600 
4 2000 „ 4500 


The tube-well, when possible, is 
cheaper than a dug well. For rem- 
dence work, the l|-in. suse is usually 
sufficient, and to drive a 20-ft. well of 
this size, including all expenses and 
a fair quality lift-pump, will seldom 
exceed 51. 10s. 

Tube- wells can be sunk as deep as 
80 ft., though 60 ft. is considered the 
limit of depth. When sunk these 
depths it is generally expected that 
the water, when struck, will rise up the 
tube to a sufficient height for a pump 
at ground level to be used, but if not 
then it is customary to dig a dry well 
down far enough, that is, until a point 
is reached 26 to 28 ft. above the water. 
The pump is then fixed in this dry 
well and operated as a deep-w^ 
pump. 

In Fin. 228 and 229 are shown 
views which illustrate a succepifol 
method of obtaining large suppUea of 
water by means of tube-wells, if the 
2 & 
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unde!|p:t>und water is in sufficient 
quantity and near enough to the sur- 
&oe to be raised by suction. 

It consists in any number of separate 
driven weUs, covering a considerable 



FlC. 329, 

feeoif the wdls generally being driven 
*®t vaiying dej^ths. These wells are 
aUvdonnected into a main' horizontal 
Riming* pipe Oif large size, which 
aa« smell storage. A eon- 
^ from this to 


pumping engine. In some instances 
these wells are driven from the sur- 
face, but in the cade shown in Figs. 
228 and 229, an excavation is first 
made. 

When water is to be found in large 
quantity, this method is an effective 
one in providing the wat^-supply for 
small towns and villages. 

(c) Wing Pumps. —The semi-rotary 
or “ wing ” pump is an ingenious device 
in which a pumping action is produced 
by the reciprocating movement of one 
or more arms w wings in a circular 
space. An illustn^on will serve 
letter than any description to show 
this action, and Figs. 230 and 231 are 
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therefore given. The first illustra- 
tion shows the exterior of a Wilcox 
pump with its handle, while the 
second affords particuLuns of the 
interior working p^. This illustra- 
tion is of a ‘ ' double acting pump, 
each movement of the handle, eithi^ 
way, performing a pumping str^e. 
Thev are also made aingio - AAftng ^#1 
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quadruple^ting. The double- acting 
pump is also to to had with ball valves 
and leather seatlngs — instead of flap 
valves— for pumping muddy or sandy 
water. 

The illustration Fig. 231 afibrds all 
detail of the working parts, so that 



description is unnecessaiy. The list 
of capacities is as follows : — 


No. 

Approximate i 
capacitj per 
Hour* 

hI 

y 

a 

sUae of Suction 
and Delivery 
Pipes. 

4 

5 

Diameter of 
Face-plate. 


gal. 


in. 

In. 

In. 

0 

270 

104 

1 i 

8 

5 i 

1 

390 

100 

« 

9 * 

! 

s 

MO 

88 

1 

10 

8* 

8 

060 

83 

H 

12 

7* 

4 

930 

BO 

li 

12* 

8 

8 

1140 

72 

U 

14 

9 * 

f 

ffiOO 

58 

1* 

15 

10* 

7 

1860 

66 

2 

17 

12 

8 

3400 

63 

3 

20 

13* 

• 

S34<» 

46 

2* 

21* 

14* 


8690 

40 

8 

22 

18 

11 

1 4800 

40 

3 

84 

17 


Diaphragm Pwmps . — This is an- 
other form of pump which does not 
rely on a plunger working in a cylin- 
der. In this case a rubber diaphra^ 
takes the place of the plunger, and t^ 
makes them particularly suited for 
raising muddy or sandy vtrater, water 
containing cod debris or small gravel, 
also sewage. It is a broad low form 
of pump, but can be made odourless 
when pumping out cesspools, etc., by 
a proper fitting dome cover. 

Pumps for Acids.— The chief 
difficulty with acids is their corrosive 



action on the materials employed in 
pump construction, neoessitoti:^ the 
replacement of the ordinaiy materials 
by others less liable to des^ctioii. 

A common leaden lift-pump adapted 
for use with acid whiqhisneit^atrfmK 
nor hot b shown in S^2:^a,wo^«B 
plank, 5 ft. x 11 in. x 2 in. ; A iron 
2 jc2 
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handle and support; c, iron rod; d, iron 
stay; e, copper plunger-rod ; /, leaden 
box with spout 1^-in. bore ; g, leaden 
barrel, 2}-in. bore ; iron plate ; t, 
iron bemds ; k, leaden ball valve ; 1^ 
leaden supply-pipe |-in. bore ; m, rub- 
ber packing ring ; n, leaden ball valve. 

Doulton's stoneware force-pumps for 
acids, bleach liquor, alkalies, vinegm*, 
etc., are shown in Fig. 233. They can 



Fig. m 


be used in connection with stoneware 
socket inpng if required, and the 
various pa^ can be hEul separately in 
case d breakap. They ran^e from 
l|-ln. hoTSf 6-m. stroke, raising 44 
gal. per hour, to 6-in. bore, 16-in. 
stroke, raising 1800 gal. per hour. 
These pumps are arranged to work by 
steam power. The plunger is of stone- 
ware, accurately ground to lit the 
stuffing-glaiid, tms also bang ground 
on the wortdng surfaces. Asbestos 
is used forpaok^. The valves, which 
are of the form usually known as 
** butterfly valves," are ground accu- 
rately into^ their sittings, the rise 
beioK^justed by the stoneware cross- 
flat; 03^ the ware above. The 
}oa|tbig is madeby noemis 


of a circular groove and flUet fitting 
into each other, pack^ with rubba- or 
asbestos, the fl^ge* being clipped by 
two sets of iron semicircles crossing 
each other, thus forming a continuous 
ring, through whidi the bolts and 
nuts pass as shown in drawing. Stone- 
ware barrels are also carefidly made 
for lift-pumps with rubW buckets. 
The difficulty of gririUing the interior 
surface of the slider being considerable, 
this arrangement is not in practical 
use. The ram is hollow, having 
an iron rod for attachment passing 
through the centrOj^ the end being 
Btopp^ with some acid-proof material, 
such as sulphur. The iron parts are 
coated with rubber or varnish, as may 
be necessary for the purpose to which 
the pump is to be applied. 

The application of compressed air to 
the surface of acid contained in a close 
vessel with an outlet is much adopted 
in large works. The vessel containing 
the acid is usually of cast iron lined 
with stout lead, and the air pumps 
are driven by steam. 

A very handy contrivance for draw- 
ing small quantities of acid from car- 
boys, etc., is known as Nichols’ acid 
pump. This apparatus is securely 
fixed by a thumb-screw on a pedestal, 
to be readily adjustable for height. 
The pedestal is supported on a minia- 
ture platform (easily extemporised 
from an old box), which again is plaoed 
on the carboy. The principle on which 
the pump is constructed may be seen 
in F^. 234. The body or worldng part 
of the pump consists of 3 glasses, a, and 
a rubW bulb 6. The glasses are very 
carefully ground together and secured 
at the joints ly screw coupUnn, mak- 
ing them perfectly air-tight. TWie two 
valves 0 are fitted to their places and 
carefully ground by machinery, which 
drives the air into the chamber between 
the glass cups. In use, the rubber 
bulb is compressed by the hm^. Tite 
lower valve remains tight, and thn''dir 
escapes through the upper valve. 11* 
hand, now removed from the 
allows it to expand, and as a nemm 
is created in the chamber, the uppte 
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valve closes, and the acid rises through 
the section tubef into the chamber to 
fill the vacuum. Another compression 
of the bulb drives the acid up through 
the upper valve, and the ehamber is 
a^in filled with acid ; as this opera- i 
tion is repeated, the liquid flows from I 



the noz^le d of the pump. The rela- 
tive ca})acity of the cliamber and bulb 
is so nicely ml justed that the acid 
never rises high enough in this chamber 
to enter the bulb. It will be noticed 
that an air-chamber is formed at every 
joint by a downward projection of the 
top piece ; tliis prevents the acid from 
ever reading any joint so long as the 
pump stands erect. A discha^-tube 
attached to the nozzle of the pump ex- 
tends to a point just below the bottom 
of the carboy, so that continuous pump- 
ing for a short time will give a siphonic 
action which can be instantly arrested 
at any time by the removal of the bulb 
from its nipple. A metallic bulb may 
be substituted for the rubb^ one, 
giving greater power. By means of a 
metauio bulb, a large tube may be 
used on the siphon, which will be cap- 
able of emptying a carboy of sulphunc 
add in less than 3 minutes. The 
pump consistB of a pump and siphon, 
whum becomes teif •acting after a few 


strokes of the bulb. Once set in mo- 
tion, the add flows until stopped. Its 
action is rapid and perfect. The glosses 
are entirely enveloped in a light cast- 
iron covering, and the apparatus is 
light, durable, and perfect in its action. 
Any quantity of acid can be drawn 
without the least danger to clothing, 
person, or floors, and the person using 
the pumpmaybe entirelyinexperienced 
in such matters. 

Although the following device, in 
slightly different forms, has been in 
use for some time, yet the convenience 
of the modification shown in Fig. 235 



may render it worthy of description. 
ABCarefl glass tubes passing through 
the rubber stopper D, A fmd B ending 
just below the stopper and 0 reaching 
to the bottom of the bottle. To B is 
attached a double-valve rubber bulb. 
A is so bent that while the bulb is 
clasped in the hand, the thiunb can 
easily be held over tine open end of A 
at H. Add can then m forced out 
through C, and the flow may be 
checked instantly by removing the 
thumb from H. The left hand m thu 
left free to hold under 0 the vesse 
into which the add is to flow, A 
glazed earthenware didi ia placed upon 
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the table under C to catch the drip- 
pings. For the use of laige classes of 
beginners in general chemistry this 
apparatus is well adapted, since acci- 
dents resulting from careless handling 
are rendered almost impossible, and 
both acid and time are economised. 
The same device may be used for car- 
boys, the tube C being extended up- 
ward, so that an acid Iwttle may stand 
on the box beneath it, and H being 
kept closed by a piece of rubber tubing 
and a pinch cock. (L. M. Dennis in 
*Amer. Chem. Jour.’) 

A modern pattern of Doulton’s 
stoneware pump is shown in Fig. 236, 


They appear to be giving great satis* 

: faction. • 

Pumps for Syjups.— The use 
of force-pumps of ordinaiy construc- 
I tion for raising cane-juice and syrups 
is to be condemned on the grounds of 
I their limited capacity, the churning 
I of the liquid and consequent admix- 
ture of air, and contamination of the 







embodies edl the improvements sug- 
gested by many years' practical expe- 
rience. Each pump, before being sup- 
plied, is put into actual work with a 
30-ft. he^ of water and tested as to 
effioimu^, and so to ensure satisfactory 
liking. They are strongly con- 
structed of acid-proof stoneware, 
plunger and valves also being of this 
mato^. ^Hie vidves and sestings are 
es^y accessible by removing the valve 
»box covers, and the lift of the valves is I 
adjustable. In ease of injuij to any 
^fpo^on of- the pu^, it can be replaced 
a ^t. The pump are made 
BiMiyto lif6 240-20W gad. per hour. 



li(pid by the grease used in their lu: 
bncation. Hence the genend adoption 
of the monte-ju8 (“ juice-raiser ”), one 
of whose many forms is illustrati^ in 
Fig. 62. The body of it consists m % 
ch^bers a 5, separated by a iteain- 
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tight diaphragm ; the upper chamber 
a receives the ^yrup to be elevated, 
while the charge in the lower chamber 
h is in course of elevation, and it is 
made of suitable capacity for that pur- 
pose. When the lower chamber h is 
empty, the valve c is raised by turning 
the handle d, while the top of the air- 
pipe e is opelhed. The syrup contained 
in the upper chamber a immediately 
descends through the valve e, any air 
that may liave been imprisoned in the 
chamber b escaping through the air- 
pipe e. Tliis air-pipe extends al)out 
6 in. into the lower chamber 6, for the 
purpose of ascertaining when the cliam- 
ber is sufficiently full, the escape of air 
through the pipe e being, of course, 
stopp^ as soon as the syrup reaches 
its lower end. The cessation of the 
whistling noise made by the air rushing 
through the end of thu pipe e consti- 
tutes the signal for screwing down the 
valve c, to prevent any further flow of 
syrup into the lower chamber 6. The 
air-tap is then closed, and the steam- 
tap / of the steam-pipe g, communicat- 
ing with a steam bofler, is opened, 
when the empty space between the 
surface of the syrup and the top of the 
lower chamber h is immediately filled j 
with steam, which at once commences 
to drive the syrup out tlrrough the 
discharge-pipe h. As this pipe is car- 
ried down to within a short distance 
of the bottom of the monte-jus^ nearly 
the whole of the contained syrup is 
forced out of the lower chamber b. 
As soon as any indications of steam 
appear at the mouth of the discharge- 
pipe, the steam-tap / is shut, and the 
valve c and air-tap e are opened to let 
in a firesh charge. 

It will thus be seen that the action 
of Uie numte-jus is exceedingly simple, 
only one precaution being necessa^, 
vie. to shut the valve o through which 
the syrup is running, in time. If the 
syrup be allowed to reach the top plate 
of the champer b, the steam, when let 
in through the pipe g, will mix with 
and boil Sie ^Tup, but will not elevate 
it ; considerable difficulty and delay 
sometimes arise from this circum- 


stance. As a precaution against care- 
lessness, an overflow tap i should be 
fitted to the shell of 6, a few inches 
below the top, so that the superabun- 
dant syrup might be drawn off. In 
the case of cane- juice, as it comes from 
the numte-jus, it is said to be suffi- 
ciently warmed to retard fermentation 
on its way to the clarifiers. 

While this instrument remains hy 
far the most generally adopted means 
of raising juices and syrups, its supe- 
riority has not been unchallenged. It 
has been objected that its interior is 
not readily accessible, and that it is 
therefore difficult to keep clean, where- 
by fermentation may be caused in 
juices by the presence of accumulated 
dirt within the rnonte-jus. It is also 
urged that the liquor is diluted by the 
adi^xture of condensed steam. 

Hence, in many cases, the monte- 
jus has b^n replaced by centrifugal 
pumps. In favour of these, it is ad- 
vance that there are no valves or other 
mechanism to become a refuge for dirt ; 
no air or steam is forced into the liquor ; 
and, with properly adjusted arms, the 
juice or syrup is raised in a solid col- 
umn without churning. Many state- 
ments, however, point to the fcwt that 
the churning is often seriously worse 
than with the monte-jus. In the best 
central sugar factories, steam in the 
monte-jus is replaced % air under a 
pressure of 60 lb. per sq. in., thus ob- 
viating most of the drawbadcs that 
liave been complained of. 

Pumps for Soap and Lye.— 
Pumps of several kinds are employed 
in soap-works, for removing spent lye 
and soap from the coppers. For smul 
pans, a simple hand suction-pump 
answers ; for larger ones a sm^le- or 
double-acting lift- or force-pump may 
be placed inside the copper, and worked 
by hand, or by an eccentric on a shaft. 
In large factories, some form of centri- 
fugal pump is found useful. Their 
great advantages are the absence of 
valves and et^y deranged workum 
parts, and the Iw^ amount of work 
they can do in a short time. The 
pumps made by J. & H. Qwynne,are 
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m most favour in England ; the form 
usually ^ployed in America is that 
represented in Figs. 238-240. The 
pumps require to be connected with 
pipes having swing joints to permit 
their being raised and lowered at will. 
To avoid the pipe system becoming 
choked by soap congealing in it, a 
steam-pipe shoidd be inserted at one 
end, to warm the pipes and pump pre- 
vious to use, and to “ blow out ” all 
their contents at the end of the opera- 


being twice emptied in each revoltt* 
tion. » 

Siphons. — ^Where fluids have to 
be transferred from an upper to a lower 
level, passing on the way over on ob- 
stacle of greater height than the upper 
vessel, a siphon may conveniently re- 
place a pump, as, once the stream is 
started, it will continue flowing indefi- 
nitely until the level pf the liquid in 
the supply vessel becomes so low as to 
admit air into the siphon. 



Fig. m 



tion. In the illustrations, S is the 
suction-pipe; H, delivery-pipe; F, 
blades Mt upon a cone (the rotation of 
%faich m the closed case produces the 
pumping), which is kept in its place by 
adjustable set screws. This pump will 
transfer to any dMured p^ of the 
fbctory, lye, melted fat, finished soap 
not too stifl^, “ nigre,"" and soft 
Tlie diameter of the pump is 
|0 inij nf its outlet 2j^ in. ; when 
ttaka^^ IJlCf rev. * minute, it will 
piil^.6000 an hour, its contents 



In its simplest form, the siphon is 
merely a pipe bent into a 0 shape, with 
one leg longer than the other : the 
shorter leg is placed in the liquid whi<dt 
is to be diawn off. To start the siphon, 
it is necessary to empty it of air and 
fill it with the water or fluid to he 
dphoned ; this is best accomjfluhedblf 
tun^ it end upmostand pouringitne 
liquid in at the lon^ leg » ever* 
flows, the thumb bemg meanMiile Md 
over the orifice in ^e rimrt^ Jqgf. 
Both ends are stopped in this wsfiF 
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while inverting th.e aiphon into the \ aUe— lout to remefliy it ewaiy. ¥\g. 
vea&et to he drawn from, and care must \ 242 ahowa the arrangement, which 
be taken not to remove the thumb from alao onawera the uaeful purpoae of a 
the mouth of the longer leg till after filling-point for the siphon. It should 
the shorter is free to draw its befitted up at the highest point of the 
supply. ^ siphon, and at all high points if the 

(a) The operation of a siphon delivery-pipe does not preserve a 
depends on the source of supply being gradual fall from its highest point to 



Fig. 241. 


above the level of the point where it 
is to be delivered. Of course if a 
straight pipe can be run from the 
high to the low point it would be best, 
but if a high object or place exists 
between the two points then siphonage 
may be resorted to. The example 
illustrated in Fig. 241 represents a 
case where a house has a long piece of 
OTOund, about two acres, at the rear. 
TIm ground rises from the house, and 
at the highest point good water is 
obtainable at 12 feet depth. This is 
well above the level of the sinks in 
the house, but as a trench, 12 to 14 
feet deep, could not be sunk to lay a 
straight pipe from the well, a 1-inch 
siphon service was laid as indicated, 
and has always worked satisfactorily. 
As the movement of water through 
a siphon is due to atmospheric pres- 
sure, no siphon can have its highest 
point more than 34 feet above the 
source of water, and in practice it is 
wcdl not to exceed 28 feet, and then 
onfy when the long 1^ of the siphon 
is several feet lower ^n the water- 
line at the source. 

A trouble is experienced with 
^dions wjhen they bemme air-locked. 
There is, however, a moderately simple 
provision that may be made, not to 
pnvwat the trouble— os this is impos- 


its discharge end. To discharge air 
(which collects in the chaml:^ A) 
close the cock B, then open C. The 
air from chamber A will escape, and 
water take its place. Now close 0 
and open B, and any air below the 
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latter will rise up into the chamber A 
and water descend to take its place. 
This, it will be seen, enables air to be 
discharged without emptying or stop- 
ping the normal work of the ri^on, 
and the time occupied in d(^ tins if 
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a few minutes only. Tne upper pan 
or tank, in which the cock C is 
situated, is kept filled with water, for 
the purpose aheady explained, whilst 
the lower pan, around the cock B, is 
provided to water-seal this latter 
cock. 

The efficiency of this air-discharging 
appliance is greatly assisted by avoid- 
ing the use of any horizontal pipe at 
the highest point or points in the 
syphon. Horizontal pipe will have 
great air-bubbles collect and hang 
^ong inside it, first impairing the 
flow of water and subsequently stop- 
ping it, and whatever provision is 
made for air-discharge will fail to 
properly remove this accumulation. 
These high points should be little 
more than points, and the rise and 
fall to and from them should not in 
any part be less than 1 in 20. Unless 
the water passing through the pii» 
has velocity enough to scour the air 
out, it will stay there and give trouble. 

(b) When, at an elevat^ point in 
a meadow, there exists a spring or 
vein of water that cannot be utilised 
at a distance, either because the supply j 
is not sufficient, or because of the ; 
permeability of the soil, it becomes 
veiy advantageous to accumulate the 
water in a reservoir, which may be 
emptied from time to time through 
an aperture large enough to allow the 
water to flow in abundance over all 
parts of the field. The storing up of 
the water permits of irrigating a 
much greater atea of land, and has the 
advantage of allowing the watering to 
be efEbcted intermittently, this being 
better than if it were done continu- 
op^y. But this mode of irrigating re- 
quires ctssiduouB attention . It is neces- 
sairy, in fact, when the reservoir is full, 
to go and raise the plug, wait till the 
water has flowed out, and then put in 
the {dug again as accurately as possible 
a thing that is not always easy to do. 
The work is a continuous piece of 
'^iradgeiy}' afid takes just as much the 
loogS^to do in propon^n as the reser- 
voir.^ more intent from one’s dwell- 
do away with this 


inconvenience, Giral, of Lai^ogne 
(Lozfere), has invented ^ sort of onov- 
able siphon that primes itself auto- 
matically, however small be the spring 
that feeds the reservoir in which it is 
placed. The apparatus (Fig. 243) 
consists of an elbowed pipe C A B D E 
of galvanised iron, whose extremity 
0 communicates with the ‘outlet R, 
where it is fixed ^ meafiis of a piece of 
rubber of peculiar form that allows 
the other extremity B D E to revolve 
around an axis, while at the same 
time keeping the outlet pipe hermetic- 
ally clos^. This rubber, whose lower 
extremity is bent back like the bell of 
a trumpet, forms a washer against 
which is applied a galvanised iron 
ring that is fixed to the mouth of the 
outiet pipe by means of 6 small 
screws. This ring is provided with 
2 studs, which engage with 2 flexible 
thimbles, affixed to the siphon by 
4 rivets. These studs and thimbles, 
as well as the screws, are likewise 
galvanised. Between the branches A 
B D E of the pipe is soldered a sheet 
of galvanised iron, which forms iso- 
lat^y a receptacle or eur-chamber F, 
that contains at its upper part a small 
aperture 6, that remains always open, 
and, at its lower part, a oop^ screw- 
plug d and a galvanised ho<» H. In 
the interior of this chamber is ananged 
a small leaden siphon a h o whose 
longer leg a passes through the bottom, 
where it is soldered, and whose shorter 
one e ends in close proximity to the 
bottom. Finally, a galvani^ iron 
chain G H, fixed at G to the bottom 
of the reservoir, and provided with a 
weight P of galvanised iron, is hooked 
at H to the siphon and allows it to rise 
more or less, according as it is given 
a greater or less length. From what 
precedes, it will be Seen that the oat- 
let is entirely closed, so that, in order 
that the water may escape; It must 
pass into the pipe in the direction 
BAG. This granted, let us see how 
the apparatus works : in nMMu:i^ A# 
the water rises in the reservoir, ^ 
siphon gradually loses wright, 
extranity B D H is fini^ wted 
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the thrust, so that the entire afiair 
revolves upon* the studs, until the 
chain becomes -taut. The apparatus 
then ceases to rise ; but the water, 
ever continuing to rise, finally reaches 
the apex h of the smaller siphon, and 
through it enters the air-chamber and 
fills it. The equilibrium being thus 
broken, tBb siphon descends to the 
bottom, becomes primed, and empties 
the reservoir. When the level of the 
water in descending is at the height of 
the small siphon a b, this latter, 
which is also primed, empties the 


is simple in its operation, and not 
very costly, is being employed with 
success for irrigating several me^ows 
in the upper basin of the Allier. (‘ Le 
G6nie Civil.’) 

(e) As well known, the general solu- 
tion of the problem of storing water, 
a vital question for agriculture, is the 
following : to unite all the sources 
that are not utilisable, on account of 
their too feeble discharge, in a reser- 
voir of appropriate dimensions, which 
is emptied one or more times in 24 
hours through a sluice of dimensions 


B 



chamber F in turn, so that, at the 
moment the large siphon loses its 
priming, the entire apparatus is in the 
same state that it was at first. In 
short, when the water enters the reser- 
voir, tiiie siphon, movable uiwn its base, 
rises to the height at which it is de- 
sired that the flow shall take place. 
Being arrested at this pomt by the 
chain, it becomes primed and sinks, 
and the water escapes. When the 
water is exhausted, the siphon ris^ 
anew in order to again sink ; and Ihk 
goes on as long as the peri<^ of im- 
gation lasts. This apparatus, which 


such that the water collected can be 
entirely distributed over the uurfaoe 
to be irrigated, in a relatively short 
time. Experience, in fact, has proved 
that if water is profitable when distri- 
buted to profusion, it is but slightly so 
when it flows in a thin stream inatrrach 
of which it wets only the bonks. 

Instead of having a sluice to be 
opened at definite intervals, it long 
ago occurred to some persons to make 
use of the ordinary siphon. It suffices, 
in fact, that the latter shall prime 
itself automatically in order to have 
a rapid and intermittent empt^g of 
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the reservoir. But the conditions 
necessary for such -automatic priming 
are sometimes difficult to carry out. 
The source, in fact, must be very 
regular, and have a pretty huge dis- 
ch^e, larger than that of the siphon 
during the short space of time in 
which the latter, operating at first as 
a waste pipe, is upon the point of 
priming itself. If this critical point 
is pass^, the priming is effected and 
the reservoir is emptied by reason of 
the greater velocity that the head of 
wat^ gives the liquid in the siphon. 

But if the source is intermittent, 
irregular, or diminishes, it may happen 
that the siphon will no longer perform 
the functions of anything but a waste 
pipe. Priming will no longer be able 
to be effected,' and the abrupt emptying 
of the reservoir will no longer take 
place. 

In certain special cases, this state 
of things can be remedied by establish- 
ing a well of water for the reception 
of the long branch of the siphon. 
The overflow is thus reduced and the 
priming can take place. 

This, in reality, is merely a pallia- 
tive of a result that is so uncertain in 
all cases that it is usually perferred to 
empty the reservoir by opening a sluice 
at stsd^d intervals. Hence an annoying 
restraint, and a very poor utilisation 
of the water at one’s disposal. 

In fact, the user generally opens 
the sluice in the morning and evening. 
Between these two intervals and at 
night, if the reservoir is full, the water 
flows out slowly, and irrigates but a 
small surface. 

Different means have been proposed 
lor obtaining an automatic ffischarge, 
*and eqiecaally for preventing the ever 
possible neglect to manoeuvre the 
ilnice. At the last agricultural ex- 
hibition at TuUe was shown a recently j 
( devised and very simple system, the | 
gneit advantage, M which is the entire 
^j^^bsepce .of. any mechanism whatever 
to get out of order. It is a 
hat it has been, so arranged by 
the problem is en- 
d^^teaiU ^e difficulties 


enumerated. Fig. 244 gives a general 
view of the apparatus dhd the manner 
in which it is arranged in the sluice 
hole of a reservoir. Thus placed, and 
supported by 2 wooden posts, one has 
no longer to pay any attention to it. 
Whatever be the irregularities in the 



discharge of the source, the siphon 
will never act as a waste pipe, and will 
prime itself as soon as the desured level 
of water is reached in the reservoir. 

The latter once empty, the siphon 
will be unprimed, and will reprime 
itself a few hours later. The instant 
of unpriming, and consequently the 
level of the water remaining in the 
pond, is fully under the control of the 
farmer. It suffices, in f^ to form a 
series of apertures a in shoft 
branch of the siphon, and close th^ 
with wooden plugs that are removed 
acoording as it is desired that the plater 
shall descend to suoh or iucb a level 
in Uie reservoir. 
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^ As shown inthe sections in Figs. 245, 
246, the appamtus is constructed in 
two different forms, but the principle 
of both is absolutely tlie same. 

The bell siphon (Fig. 245) consists 
of a tube, which is inserted in the sluice 




hole end is provided at its u^per part 
with a droular water reservoir A. A 
movable bell, provided with an internal 
drcular diapl^m B, covers the whole 
and rests ujwn the tube. It is provid^ 
with two small external reservoirs 
B B* odnneoted by a tube U The lower 


reservoir R' communicates with the 
interior of the bell, through small 
apertures. 

Two bent tubes T T' put the reser- 
voir R in communication with the two 
chambers a jS formed in the bell by the 
diaphragm B. A third tube S below 
the two others, starts from the reservoir 
R, traverses the bell, and hangs verti- 
cally in the interior of the central 
tube fixed in the sluice. 

Fig. 246 represents the second form 
of the apparatus. It is an ordinary 
doubly revolving siphon. The general 
arrangements are the same as those 
just described. It is to be remarked 
that the part A of the bent siphon 
will always remain full of water, like 
the reservoir A in the bell siphon. 

Let us suppose that the pond has 
just been emptied ; the unprimed 
siphon will be entirely empty, except 
in the parts A. The water gradually 
rises in the reservoir, and consequent)^ 
in the short branch of the siphon, in 
the reservoir R, through the inter* 
medium of the reservoir R', and in the 
three tubes T T' S. In measure as 
the water rises, the air is driven for- 
ward until the moment that the siphon 
is about to operate as a waste pipe. 
It thus takes a certain pressure in the 
chamber a (tube T), on account of the 
presence of water in the internal 
reservoir A. In the chamber j8, on 
the contrary, it remains at the pressure 
of the atmosphere, since the long 
branch of the siphon opens in the free 
air. It is starting from this moment 
that the automatic pziming of an 
ordinary siphon may take pla^, if the 
requisite conditions of discharge be 
present, the air confined in the upper 
ports being carri^ along by the fhst 
jet of the liquid. If such conditions 
are not fulfilled, there alwa^ remains 
in the upper part of the siphon or of 
the bell some air that must be rid 
of, or the ][He88ure of which it will 
Biiffioe to diminish sufficiently to pro- 
duce an abrupt ascending motion of 
the internal liquid column, and oonaOi 
quently a jniming. 

^ Such is the principle to be ^aplied^ 
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and the way it is done is as follows : 
In consequence of the presence of a 
certain volume of compressed air in 
the internal chamber a, the velocity 
of the siphon’s flow as a waste pipe is 
infinitely small, and increases pro- 
portionally much more slowly than 
under ordinary circumstances with the 
external level of the liquid. It residts 
lErom this, that whatever be the dis- 
chai^ of the source, the tube S, placed 
beneath T and T' will be very quickly 
immersed. 

In reality, this tube is merely an 
auxiliary siphon whose diameter is 
small enough to allow its priming to be 
always certain. It will therefore empty 
the reservoir R almost instantaneously. 
As, on another hand, the 'latter can ; 
fill itself but lilowly, on account of the j 
small diameter of the tube t, there 
will occur, in order to fill the vacuum 
formed, an abrupt draught and a 
putting in equilibrium (throi^h the 
tubes T T') of the air occupying the 
internal climbers a /3. At this very 
moment, the jet of water issuing from 
the auxiiiaiy siphon in tbecentral tube, 
or the long branch of the siphon, 
causes a suction in the chamber 0, and 
establishes in the whole (a 0) a pressure 
sensibly less than that of the atmo- 
sphere. From this complete rupture 
of equilibrium between the internal 
liquid and gaseous strata of the siphon, 
results a sort of ram stroke that effects 
an automatic priming. From the 
very b^inning, the remaining air is 
carried along by the liquid, with a 
considerable velocity, dependent upon 
the height of the water in the |K>nd, 
which latter rapidly empties until the 
app^tus is unptimed, 

" tom qrstem, with a few slight modi- 
fications of detail, is apphcable as 
follows : 1, to the flushi^ chambers 
in the sewers of laige cities ; 2, to 
the submersion of meadows, and in 
'geneial to all the problems of irriga- 
tiAi ; 3, to the automatic «n)ptyii^and 
of the water in gi^en 
tiimtaim and in {mnds especially set 
pisGWUltwe ; 4, and, finally, 
^ti^dnsn^df'qiianies, mine holes. 


etc. , without machine^, provided there 
be a low point for the flow.* (*La 
Nature.’) 

Figs. 247, 248 show handy glass 
siphons adapted for small operations, 
the former being without, the latter 


I'ra 24t. 

with, stop-cook 0 for r^ulating the 
flow. The current is started in these 
by applying the mouth to the end a 
of the tube, and employing it as an 
air-pump to exhaust the air till the 
fluid nses into the bulb b. With 



harmless liquids, a simple bent glass 
tube may suffice as a siphon ; bat 
suction with the mouth at the end of. 
the longer arm is somewhalT inoon* 
venient. The arrangement srown in 
Fig. 248]i8 simple, and prelbntsoertsfa 
advanto^: A tube } in. 
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wide, and 12-16 in. long, contracted 
at the lower •end, has, at its upper 
end, a cork stopper, in which the 
mouthpiece M and the siphon A A' are 
fixed air-tight. The shorter arm A of 
the siphon reaches nearly to the bottom 
of the tube, and limits the play of a 
glass ball A, which acts as a valve. 
The diam^r of the ball is about | in., 
that of the siflhon } in. The instru- 
ment thus arranged, being dipped 
into the vessel to be dischaiged, the 
tubes g and A become filled with 
liquid to the surface N N. Instead 
now of suckiM, as with the common 
siphon, one bmws into the mouth- 
piece M ; and in consequence of the 
compression of air, the lower opening 
is shut by the ball A, wliile the liquid 
rises in A, and begins to flow through 
A' in the usual way. If the vessel to 
be emptied is not full, or the column 
of liquid is a small one, it is necessary 
before blowing into the mouthpiece, 
to suck it slightly, in order to obtain 
a larger volume of the liquid in g; as 
one condition for the right action of 
the instrument is 
that A A' should be 
filled before the 
column of liquid in 
•7 8ink8*to the mouth 
*tf the siphon at A, 
when one blows 
through M. 

249 shows a 
me'hod of construct- 
ing a u^on suited 
for c rawing off laigo 
quantities of hot or 
corrosive liquids (the 
^menoious given 
bedng cklapted to sulphuric acid boiling 
pe^. In the figure, n isaleaden siphon, 
in. Ixre, through which acid is to 
be drawii from the pan, that lies 
hidden in brickwrork behind the stay 
bar/; o is a leaden cup, IS in. d^p, 
4 in. diameter, attached to a weight 
a chain pivssing over a pulley. Tlus 
cnip is ^ed with acid ; the siphon is 
also filled wi;h add,, and set with one 
leg in the pen and the other in the 
ciqp, 'l^en the cup is lowered, the 


acid flows through the siphon and 
overflows the cup, running into p, a 
leaden box, 3 ft. 3 in. deep, and 9 in. 
diameter, whence it flows through q, 
a leaden pipe leading to cooler or 
retorts. T^en the cup is raised so 
much that the top of it is above the 
level of the acid in the pan, the add 
ceases to flow. In the drawing, the 
cup is shown rdsed to its highest, 
the top being a little above the level 
of the top of the pan, so that were 
the pan quite full of acid, none would 
run out until the cup was lowered. 
The cup keeps the siphon constantly 
set ; but if all the acid were drawn 
hx)m the pan, air would enter the pan 
leg of the siphon, and it would become 
unset. Similar siphons are used for 
drawing add out of the chambers. 

Fig. 250 shows a portion of another 
form of siphon, generally used for 


A 



drawing off sulphuric acid from the 
retorts in which it is concentrated, 
but equally useful for many other 
purposes. The sijflxon a is formed of 
a piece of ^-in. bore leaden {dpe, boimd 
to a small strip of wood 5 ; o is a gSan 
globe with 2 tapering tu^, the end 
of one tube being iasttted into a hjadan 
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Immel d, in which c is hermetically 
sealed bjr a mixture of melted brim- 
stone thickened with a little sand ; e, 
an exhausting syringe, to the mouth 
of which is attached a short piece of 
rubber tubing. To set the siphon, one 
person takes a small piece of sheet 
rubber, say | in. thick, and holds it 
tightly against the mouth of thesiphon, 
to stop the passage of air, whilst a 
second person takes the syringe and 
slips the end of its flexible tubing 
over the end of the upper tube of the 
glass globe. On working the S 3 rringe 
a few strokes, the ah* becomes ex- 
hausted htim the siphon, causing the 
acid to flow through it, and commence 
to fill the glass globe. The syringe is 
then removed, and the piece of rubber 
is quickly withdrawn from the mouth 
of the siphon ; the acid continues to 
flow until the retort is nearly empty. 
A wooden trough / lined with lead 
(shown in section), catches the acid 
from the siphon, and leads it to the 
cooler. 

A siphon setting apparatus is shown 
in Fig. 251; a is the siphon; b, a closed 
leaden vessel ; c, an open vessel or 
backet. A small metallic pipe con- 
nects the top of the siphon with the 
top of the vessel 5, and a rubber tube 


all the water has run ^to the vessel 
6. Then stand the bucket dowfl, and 
the water will flow back into it ; the 
vacuum thereby created in 6 will 
exhaust the air from the siphon, and 
set it running. 

To obtam a uniform flow of acid or 
other liquid under varying^ degrees of 




Fro. 251. 

oonneciii toe bottom of b with the 
botton of e. To set the siphon 
(bo^ of which most be standing 
^ flit, Xhe bucket with water, 

taiae it Above l,<an4 hold it there tiU 


pressure, the apparatus shown in Pig. 
252 is used, a is a cistern containing 
acid or other liquid ; 5, a well in the 
cistern having a conical mouth ; o, a 
pipe connecting the well and 
cistern with the cylindrical 
vessel d, which must he the 
same height as a ; e, a delivery- 
pipe fitt^ with a tap ; /, a I'jver 
working on a central pivot. One 
end of the lever is attachec". b^a 
c^n to a leaden bucket vhich 
hangs in the vessel d, aiid the 
other end is attached % a short 
chain to the rod ^ (wh'ch is of . 
iron cased in lead), hairing cturtr ' 
on it the conical (dug A., wWi 
must fit accurately the ooii« 
tracting mouth of tiie weU 
The extension of the rod hedo^ 
the plug serves to keepthe lattCHT 
in its seat. The tap in the p£]M e ^ 
being opened, the greater the 
of acid in a, the l^her it will nifl p 
d, elevating the bu^etrud 
ihb plug A, which will check the $0* 
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Thus, «t whatever hdght and oonse* 
quent uressure the liquid in the omtern 
may be, the pressure or flow fixMn the 
delivery-pipe wfll’be uniform. 

The following arrangement of siphon 
is Uttle known, though used at various 
times, and for various puiposes, tl^ 



FlO. 263. FlO. 254. 

last 20 years, ft simply consists in 
having the ends of an equal legged 
siphon bent up as in Fig. 263. "V^en 
the above is once chai^ged, and the 
openings kept level, it will draw the 
liquid from a vessel, stopping, of 
course, when the level of the Uquid 
reaches that of the openings, but 
will start into action again if the 
level of liquid rises. Chemical 
readers will find a glass tube, bent 
as above, very handy in the labora- 
tory for decanting, as, when not 
in use, it can m hung ready 
charged on a nail against the wall. 

The principle may be applied to a 
couple of rain-water butts, with 
the object of not cutting the casks 
in any way below the water-line, 
obviating oozing and dropping — 
the common complaint alMut the 
connection of water-butts. It 
answers very well. Fig. 264 is 
the arran^ment. Put a long 
tum-up on the overflow siphon — 
about 9 in.-— so that evaporation 
can take place to some extent 
without interfering with the 
staliOtty qS the water in the pipe. 

* For cihaq^ingthe two long siphons, 
have a small gas tap solde^ on 
tihe of each, ilnuugh which 
to tmoK out the air, ato which screw 
up tito little nut or plug of taps 
very tight so that they caunot be 
opened by meddlesome ^gers. The 
overflow may be charged in a tub of 
water, Mid afterwards ^justed on edge 
of cask * io as to keep the level about 
9 


1 in. from top vHben numng heavieit. 
The siphon for laboratory use above 
mentioned, could be improved by 
making one of the legs straight, 
fixing it to a piece of rubber tube with 
! a pinch tap. Arranged thus it could 
i be carried about without fei of up- 
setting the balance of the 
water in Hie two legs. 

The numerous experi- 
ments in disinfecting with 
sulphurous anhydride have 
^ shown that the chief di& 
culty in the way of various 
applications of it reside io 
the imperfection of the apparatus 
designed for holding and distribut- 
ing this liquefied gas under strong 
pressure. As this agent is called upon 
to render great services in a host of 
oases in which the sulphurous acid nro- 



duced by the direct combustbo cl 
sulphur, and without pressure, camiq| 
be used, it is of importance toprervo^ 
to as great a degree as possible any 
leakage, and to be able under all oir- 
cumstanoes to easily bottle, oanr, 
handle, and apply tlw powe^ du- 
. 2 L 
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infectant. After many experiments, 
]>r. Victor Fatio, of Geneva, has suc- 
ceeded in constracting for this pur- 
pom an apparatus that permits of ! 
quickly and safely charing siphons 
from the fountains in which the anhy- 
drous sulphurous acid is delivered to 
consumers. 

Fig. 255 shows one of the siphon 
apparatus being charged with sulphu- 
rous acid from one of Pictet’s metallic 
fountains. The specially arranged 
siphon is provided at the upper part 
with a tube, by means of which it is 
put in communication with the foun- 
tain through a bent tube. To the 
siphon there is adapted a key which 
permits of opening and closing it 
before and after the introduction of 
the liquefied gas. Another key is 
fitted to the fountain. At the upper 
part of the device, which rises when 
the siphon is full, there is a handle for 
tightening- it up. For disinfecting a 
room by means of a siphon of sulphu- 
rous acid, it suffices to empty some of 
the liquid into a basin and allow it to 
evaporate. By means of a rubber 
tube running through a hole in the 
door or wall, a room may be disin- 
fected from a siphon plac^ outside. 
0 La Nature.*) 

Bode and Wimpf have designed a 
new kind of siphon, which is of great 
use for siphoning off acid, caustic or 
poisonous liquids. Its special feature 
IS due to the fact that it is not set by 
suction, but by blowm so that the 
liquid to be siphoned off can never get 
into the mouto. Fig. 256 represents 
the construction. The tube D u sur- 
rounded by ^ wider one 0 closed at 
the top, and provided with a ball-valve 
B at the end E. On putting the 
^){)aratU8 into a liquid, the ball valve 
is raised, and the tubes C and D are 
filled to the height of the surrounding 
liquid. If now air be blown into the 
tube H, the valve is closed, and the 
liquid being driven from C into D and 


F sets the siphon to work. The 
blowing is then discontinued and H is 
closed. If it be desired to interrupt 
the flow it is only ‘necessary to blow 
a little stronger through H. The 
valve B is now pressed into its seat, 
and no liquid being able to enter the 
siphon, it empties itself. The siphon 



need never be removed from the 
liquid either at the start or at the 
end. It can be made of glass, earthen- 
ware, ebonite, rubber, and metal, ' It 
is also intended to fit WoulfiTs bottles 
with this i^honing uranpment, as 
shown in F^. 277, for ^wing off 
acids in the course of the manufac- 
ture. (' Chem. Zeit.*) 
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A 

ABTbSiKiAN well pump. 496 
Acid proof paint, 28 
— — pumps for, 499 

sculpturing marble with, 122 

— sipbona fur, 6l 1 

storing, 245 

Aconite essence, .^37 
Adbo?ive for leather, 82 
Algniphy, 91 
Alkaline glazes, 432 
Alloys, colouring gold, 144 
Aluniinimu, printing from, 91 
Ammonia, sulphate, use as manure, 117 
Auaglypta wall papers, 321 
Angles, measuring, I3t> 

Aniline colouis, dyeing leather with, 77 

for lantern slides, 63 

Animal oils and fats, 227 
Annealing ovens tor malleable Iron, 114 
Anti'friction gi^ase, 96 
Anti'iue green bronze, 138 
Artificial damasi em d steel, 147 
niauure, mixing, 119 
Artistic painting, oil colours, 296 

water colours, 303 

Asphalt pavements, 327 
Autogenous soldering, 65 
Axle grease, 96 


B 

Baook, packing, 247 
Bag net, 224 

Balmain’s luminous paint, 101 

Barley, manuring 117 

Bath enamels, 287 

Bay rum, 336 

Beer, preserving, 440 

Beet, manuring, 118 

Belgian polishing powder, 413 

Bell siphon, 509 

Benches, acidproof paint for, 28 

Bending pipes, 380 

Berlin black, 281 

Betheirs wood preserving process, 467 
Bilge ci)ector, 487 
Birds’ skins, preserving, 463 
Black and gold work, polishing, 398 
Black bronze, 137 

colour on brass, 140 

lacqoer, 35 

woodwork, polishing, 400 


Blacking brown leather boots, 82 
Bleaching oils, 228 

paper by electrolysis, 312 

Blotting paper, 305 
Blue finisii on kteol, 143 

luminous paint, 101 

Bode and Wimpl’s siphon, 514 
Boiled oils, 233 

Bone manures, value on pastures, 117 
Book edges, marbling, 128 

polisliing, 130 

Books, preserving from Insects, 440 
Boot uppers, brown leather for, 81 
Booth's railway grease, 96 
fictaiiical sx)ecimens, preserving, 440 
Bottles, labelling, 19 

fioueberie’s wood preserving pr<H:e8h, 469 
Boxes, veneering with marble, 122 
Bramah key, catting to pattern, 11 
Br.tnch pipe connections, 7 
Brashear silvering process, 156 
Brass, black colour on, 146 

castings, pickling, 106 

—— dipping, 142 
— green finish on, 143 

gunmetal finish on, 143 

— ~ instruments, 209 

cleaning, 209 

mouth-pieces, 210 

• pistons, 209 

■ shanks, 210 

— slides, 209 

valves, 209 

lacquer for, 30, 34 

matt dip for, 31 

polishing, 410 

— silver-white coating on, 143 
— — steel bronze for, 137 
Brattice cloth, 86 

Khar's bilge Rector, 487 

Bright metals, coloured lacquer for, 36 

Brilllantine, 336 

Bristles, qualities of, 269 

Bronze, colouring, 144 

paint, imitation, 290 

Bronzing brass, 137 ' 

— — copper. 137, 139 

elecirotypes, 140 

gas fittings, 140 

Iron, 141 

metals, 187 

Paris mint process, 139 

— steel, 137 

tin, 141 

Bronzing zinc, 142 


§ 
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Brown bronze, 137 

leather, 81 

blacking, 82 

Browning steel, 147 
Brunswick black, 281 
Brushes, alabastrine, 260 

badger, 298 

cleaning, 261 

— dusters, 267 
graioers, 260 

— — bog'hair tools, 297 

Jamb brush, 257 

— — kalsomine, 260 
mottlers, 260 

— oil colours, 297 
painters’, 256, 257 

paperers’, 260 

paperhangers’, 260 

pencil grainer, 260 

sables, 297 

— - sash tools, 268 

stencil, 260 

stipplers, 260 

yamish, 259 

water colour, 308 

weatherboard 260 

Buckles, colouring metallic, 143 
Bnddeieed milk, 461 
Bnf&ng wheels, 419 
Bunsen burner, wire, 25 
Buoys, luminous, 102 
Bumettising wood. 469 
Butt seam in lead burning, 73 
Buttons, colouring metal. 143 


c 

Gabbaoe, manuring, 116 
Californian pump, 486 
Canning apples, 462 
— — asparagus, 462 

blackberries, 460 

blueberries, 460 

cberries, 460, 462 

crab apples, 461 

currants, 460 

flrnlt, 449 

— cooked in oven, 461 
. 1 ^ In water teth, 462 
— — gooseberries, 460, 462 
— — giiq>ee, 460 
— -nmsts, 463 
— i- on email scale, 446 
- on large scale, 462 

penebes, 450, 452 

pears, 461-463 

idnms, 461 

— — ttninces, 461 

mspberrlcs, 460 

rfanbarb, 460 

selection of fhilt, 447 

t^rnp for, 448 

tomatoee, 462 
iitewed,461 

, banning tomato^ whole, 461 
Caa^ pipe Joints, 1 
•.^Csr^papertSOS 
Carbone, prctecUng, 344 
. Gafbmettor tfdtrfijp, 179 


Card’s wood preserving process, 472 
Carriage painting, 286 

cause of cracking, 282* 

finishing •colour, 282 

mixing paints, 283 

oils, driers and cotour.-*, 283 

priming paint, 281 

re*vaml8hlng, 284 

varnishing, 283 

— washing, 284 

Carsten’s diylng process, 466 
CaH>greaBe, 98 
Carton-pierre, 324 ' 

— » cement paint for, 285 
Carved caldnet work, polishing, 399 

objects, moulding, 172 

Carvings, destroying worms in, 471 
Cary's rotary pump, 490 
Cast iron pipes, Jointing. 4 

tank platA, jointing, 3 

Casting in plaster, 169 

Castings, pickling and cleaning, 105 

Casts, pai^r, 324 

toughening, 171 

transparent, 171 

Ceilings, papering, 319 

plastering, 386 

Celluloid, polishing, 404 
Cement, marble, 127 
. — mastic, 123 

paint for Carton«pierre, 286 

— ~ pipe Joints, 6 
— — slab pavements, 329 
Chain pump, 485 
Chalk, lithographic, 89 
Chamois leathers, 76 
Charred paper, preserving, 463 
Check flimgeB, 3 
Cherry tooth ^ste, 336 
China, packing, 236 
Chocolate Ikta, 233 
Chrysanthemums, manuiing, 117 
Clamp, wire, 22 
Clasps, colouring metallic, 143 
Clay modelling, 164 
Cleaning castings, 105 

gilt picture frames, 379 

lacquered articles, 63 

marble, 120, 126 

Clear lacquer, 35 
Cloth, enamelled, 83 

polishing, 414 

Clover, increasing growth of, 117 
Coke breese pavements, 329 
Cold cream, 336 

mastic, 124 

storage room, 252 
Cologne vinegar, 836 
Coloured InminoW paints, 101 
Colouring brass, 142 

bronze, 144 

gold, 144 

Indian method, 146 

Jewellery, 146 

— — lacquer, 36 

lantern slidM, 67 

marble, 126 

meUls, 137., 142 

photograidi traoipunioiii, 0 
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Colonring small metallic articles, 143 
Colours % marbling 128 
Composition for picture frames, 376 
Compositions for matcfies, 134 
Compression troubles, 179 
Concrete pavements, 328, 329 
Copal polish, 399 
Copper, bronzing, 137, 139 
— — gauze pipe Joints, 1 

lacquer iol 37 

« — pipe bendmg, 330 

red ttnlsh on, 143 

red stain for, 144 

— — to stone, transferring from, 90 

Corbel mastic, 123 

Cork puller, 26 

Corkscrews, wire, 25 

Cotton mill, lubricant for, 96 

Cramps for pictnre-fmmitig, 374 

Cream, furniture, 416 

CreosoLlng wood, 468 

Crocus powder, 416 

(Jurved glass, silvering, 162 

Cutting keys, n 

— — marble, 120 

Cycle chain lubricant, 100 

oil, 100 

Cylinder oils, 94, 99 


D 

Damabcskud Steel, artificial, 147 
Damascening, 147 
Damp walls, paste fur, 32i 
Dangers of kitchen boilers, 13 
Dead dip for brass, 31 
Deal, polishing, 401 
Decorating metals, 137, 142 
Deep well pump, 492 
Delavallade’s siphon, 608 
Deliquescent salts, packing, 236 
Deposits in hot-water pipes, 17 
DesicoaUng meat^ 468 

fruit, 466 

Diamond cutting, 407 
Diaphragm pomp, 490, 497 
DUnientlal puller blocks, 478 
Dining tablesapoliabing, 402 
Dip, matt for brass, 31 
Dipping brass, 142 
— — oompodtion for matches, 136 
Distemper brushes, 261 
DlsttUea water, etorlng, 463 
Doat's casting process for pottery, >37 
DooOllMiits, decipheriug burnt, 305 
Donlitm's stoneware pomp, 600 
Dmwii^ on idsM lUdM, 67 
<m stone, 80 
Drien»368 

bsiisoates, 368 
borates, 368 » 

oobslt borates, 368 

UthsTge, 368 

tnangaaese borates, 368 

oxides 368 

x— opaque, 368 

patent, 268 

sugar of lead, 368 

terebene,268 


Driers, transparent, 368 

without oil, 2^ 

— — zlnc-whlte, 208 

zumatic, 269 

Drums, 210 

fitting aew heads, 310 

lapping heads, 211 

soaking heads, 210 

tightening heads, 210 

Dry rot, cure for, 467 

shining, 401 

Drying by cold blast system, 465 

by hot blast system, 466 

Dutch scoop, 482 
Dyeing leather, 76 
Dynamo-oil, 99 


E 

EaBTHBNWABR, ghUMS fOT. 430 
Ebony polishing, 398 
Edison phonograph, 368 
f^gs, packing, 246 

preserving, 463 

Electrolysis, bleaching paper by, 312 
Electrotypes, bronzing, 141 
Emery wheels, 417 
Enamelling leather, 78 

paper, 306 

woodwork, 286 

Enamela, 286 

bath, 387 

coloured bodies, 287 

for pottery, 426 

furniture, 286 

quick drying, 287 

slow drying, 286 

woodwork. 286 

Encaustic letters, removiog, 21 
Engraving on stone, 90 
Enlarging plaster costs, 176 
Essences, aconite, 337 

allspice, 337 

almonds, 337 

ammonium, 337 

anchovy, 337 

angelica, 338 

aniseed, 338 

anodyne, 338 

aromatic, 338 

— artificial fruit, 344 

— bark, 338 

beef, 838 

camphor, 338 

cairaway, 338 

— — cardamom, 338 

casaia, 838 

cayenne, 388 

oeleiy, 338 

chamomile, 338 
— cinnamon, 338 

cloves, 838 

cochineal, 338 

—— ooffee, 338 

— coltsfoot, 338 
dill, 338 

•■I ' f61UI6l. 389 

fruit, artificial, 843 

— — ginger, 388 
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Esaenoes, headache, 339 

hop, 339 

Urgonelle pear, 340 

-—lemon, 339 

lovage, 339 

nutmeg, 339 

— orange, 340 

peach, 340 

ptfin7royal,-340 

peppermint, 340 

— pineapple, b40 
quassia, 340 

— quince, 340 
quinine, 340 

— ra^berry, 340 
rennet, 340 


rhubarb, 341 

— royale, 341 

— sarspaiilla, 341 

— savoury Bpice^ 342 
soap, 342 

soup herbs, 342 

— — spruce, 342 
vanilla, 342 

— water fennel, 342 
Westphalian, 343 

— wormwood, 343 
Etching on glass, 21 
Etching'ln on stone, 90 
Ezploflions of kitchen boilers, 13 
Explosive fluids, storing, 237 
Extraction appuatus, wety valve for, 27 
Extracts, 344 

aconite, 346 

aloes, 340 

belladonna, 346 

cinchona, 346 

colocynth, 346 

— gentian, 347 

kellebore, 347 

hope, 347 

— laborandi, 347 

Jidap, 348 

—Juniper, 348 

malt, 348 

meat. 348 

myrrh, 348 

— nux vomica, 348 

— opium, 348 

orris, 348 

pq)I^. 348 

— quassia, 349 

— rbatany, 849 

— rhubarb, 849 


mrsparilia, 349 

— senna, 349 


aquilla, 350 

— stramonium, 360 

taraxacum, 860 

tobacco, 360 

toln, 349 

— valeiian, 360 

— wild cherry, 846 


*F 

f aox powthe, rose, 337 
■ "" rp ylolet, 337 


Fertiliser, 116 _ 

Fillers for French polibhing, 391i 
Filter stand, wire, 25 
Filtering paper, 306 
Fireproof paints, 270 
Fish, preserving, 454 
Fisherman's knot, 221 
Flanged pipes, jointing, 1 
Flooring, paniuet, 326 
Florentine bronze, 138 ^ 

Flour paste for labels, 19 
Flowers, preser v ing, <45 4 

storing, 238 

Flutes, care of, 207 
Fluxes for pottery, 425 
Foods, preservatives for, 461 
Force pump, 488 
Fountain mastic, 123 
Frazer’s axle groa8e»96 
French luminous paint, lOl 

polishing, 389 

miers, 397 

Fresco painting, 289 
Fretwork, polishing, 400 
Frost in hot- water pipes, 14 
Fruit, canning, 449 
desiccating, 466 

— preserving, 456 

selection for canning, 447 

— storing, 262 

— trees, manuring, 118 
Fulminates, storing, 237 
Fumltare, antique, polish for, 401 
cream and pastes, 415 

— enamelUug, 286 

removing stains from, 416 

Furs, preserving, 462 
Fuses, 134 


a 

Gaixipoli oil, use as lubricant, lOO 

Garden labels, preserving, 473 

Gas fittings, bronzing, 140 

Gelatine moulds, 176 

Oemoan method for malleable castings, 11 

silver, polishing, 410 f 

Gilt frames, ageing, 379 
Giral’s siphon, 606 
Glacialine, 460 
Glass, etching on, 21 
— • fixing labels to, 18 

globes, silvering, 163 

packing, 236 

painting on, 290 

platinum deposits on, 388 

silvering curved, 162 

transparent paints for, 291, 294 

— writing on, 20 
Glaze wheels, 421 
Glazes, alkaline, 432 
bine, 432 

— — chalcedony. 432 ^ 

common printe<i,'433r 

cream colour, 431 

crystal, 433 

drab, 483 

— earthenware, 431 
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Diazes, eartbenware, printed, 433 

for pottery, 480 

fiTt, 433 

ironstone, 433 • 

lead, 430 

porcelain, 433 

Glazing marbled paper, 130 

— oil paintings, 300 
Globes, silvering glass, 163 

Gold and diver dust nsed for ornamentation, 
48 • 

colouring, 144 

Indian mcth^ of colouring, 146 

lacquers, 36, 49 

lustre for pottery, 428 

— paint, 290 

paints, imitation, 290 

size, 281 

Japanners’, 300 

Grain, preserving* 465 

weights, 25 

Graining, 27 1 

bird’s-eye maple, 272 

brushes, 260 

colours, 271 

grounds, 271 

hare wo^, 272 

mahogany, 273 

— — oak in distemper, 273 

in oil, 273 

— — - in spirit colour, 274 

overgraining, 275 

pollard oak, 274 

roller, 276 

— rosewood, 274 

satlnwood, 274 

styles, 272 

— — yew, 276 
Granolithic pavements, 329 
Grass, manuring, 116 
Grease paints, 294 

removing from marble, 127 

Greases, lubricating, 96 
Greasy materials, packing, 239 
Green bronze, 138 
— > finish on brass, 143 

lacquer, 36 

luminous paint, 101 

Grey brohze, 188 
Guano, 118 
Gum, preserving, 466 
Gun-metal finish on brass, 148 


H 

Haxk-wash, rosemary, 387 
Hams, packing, 247 
Hardemng plaster, 175 
Harmonium, 196 

case, 198 

feeder folds, 197 

feeders, 196 

footboards, 198 

pan#fl98 

reservoirs, 197 

— — valve-braios, 197 
— - vibrators, 200 
— — wind chest, 198 


Harmonium wind trunks, 197 
Hay, preserving, 456 
Headache essence, 339 
Heavy lead pipe, Joining, 74 
Hendrick’s lubricant, 99 
Herrings, preserving, 464 
Hertzen’s meat-preserving process, 469 
Hock’s wood-preserving process, 471 
Honey and glycerine J^, 336 

packing, 247 

preserving, 466 

Horn, polishing, 404 
Hot neck grease, 98 
water pipes, deposits in, 17 

Hydrogen, use in lead^bnmlng, 68 


I 

ICB, Storing, 248 

Ice-houses, 248 

Imitation marble, 127 

Impasting oil paintings, 301 

Impregnating fluid for wood matches, 13 

Incombustible paper, 30$ 

Indiarubber pipe Joints, I 

preserving, 466 

Indian method of oolourlng gold, 146 
Ink, lithographic 89 

luminous, 103 

Inlaying with mother of pearl, 332 
Insects in wood, destroying, 471 
Iridescent paper, 306 
Irou, bronzing, 141, 147 

casting, cleaning, 106 

malleable, 107 

oxide coating on, 141 

— — point, 290 

paper labels on, 18 

— pipe bending, 381 

polishing, 410 

Ivory paper, 306 
polishing, 404 


J 

Jaoqubb' wood-preserving prooeee, 471 
Jantu, 482 

Japanese lacquers, 37, 40-68 

Aka-ftin, 48 

Aka-ehunkel, 46 

Benigara, 47 

— — Fnde-arai 48 

Glyobtt nashljl, 48 

gold lacquers, 49 

Hira-makiye, 60 

— - Hirapme, 48 

Honjiz, 44 

— — Jo<hin, 41 

Jo-hana-umshi, 41 

— — Jo-tame, 41 

Ka-no-JI, 44, 46 

Kaki-awose, 46 

— — — Kana-gai, 49 

Kata-JI, 46 

Ke-bo, 48 

Ke-uohi-unwhl, 48 
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J«panete Uoqnenii,'E6shi>fan, 48 

Kl-Ji-ro, 46 

Ki-nroBhi, 40 

Kioto, 47 

Kiro-ko, 44 

Kmoa-tinwhi, 43 

Kuri-iro-fun, 40 

— — Knro-fon, 48 

Koro-abunkei, 46 

mode of working 44| 

Mugl-uroshi, 44 

Muras-akl-ko, 47 

— — Nakanari-arushl, 41 

Naehijt-anuhi, 42 

Nedzumi'iro’fiin, 49 

Niirit«t»>iiraBhi, 41 

— —— red and colonred lacquers, 35| 36 

Ro-ae-urnshi, 43 

— Ro-umshl. 41, 42 

Sabi, 44 

8abi>Babi, 46 

Sel-ebitBU, 47 

Sesblme, 40 

— Seehimt'-nobe-umahi, 42 

— Se8iilme*uru8bi, 42 

Sbaku-dofun, 49 

SbibU'Ji, 44, 66 

Shin, 44 

— - . 11-1 42 

— Shita-makiMiraahi, 42 

Shu. 47 

— Sbu-umahi, 42 

Snki-nmabi. 42 

— Suml, 48 

Taka-maki^uruahi, 42 

— tools used, 43, 47 

Yo8blno>uobe^ru8b{, 42 

— Yoahlno-uruahi, 42 

Japanned leather, 78 
Japanner'a gold 800 

Jewell«'ry, 146 

8crat<^ brushiog, 412 

Johnran's lubricant. 99 
Jointing oaBt*iroo pipee, 4 

tank plates, 3 

pipes, 1 

branch pipe connections, 7 
— — — - check flanges, 3 
Janes’, 6. 

Measengen’, 6 

saddles, 6 

— wHbo«»nt,5 

socketed pipes, 2 
JonesTi^JoinK 6 


K 


K4nn» Buduire, 110 
Kaleidoscope, 8 
Kegr hlsn^ selecting, 11 
-<9dtin& U 
Sem Brain^ 11 . 

W-nIbtiM, 12 


Kitchen boilers, 13 

dauger of shogineBa of water, 16 

aatety valvea neoearary, f7 

aourcea of danger, 13 

Kletzinsky’s arUflciai fruit eaaenoea, 343 

Knife polish, 416 

Knots for netting, 213 

Knotting for paints, 270 

Kong’s wood'preaerving process, 47 1 

Krug’a wood-preserving proeeaa, 466 

Kyanizing wood, 470 a 


L 


LABEtS, 18 
—— flour paste, 19 
paste for, 19 
plant, 21 

preservation of, 2flP 

aecnring, 18 

— - Btarch paste, 19 

varnish for, 20 

Laboratory apparatus, 22 
add proof paint for tablea, 28 

— — — Bunsen burner, 26 

— — electrical connector, 25 

filter stand, 26 

hinged toD^, 22 

— - _ Liebig condenser, 25 

micruaoope stand, 26 

— — percolator, 28 

— pinch cock, 22 

— — retort stand, 26 

^safety valve for extraction appar- 
atus, 27 

— _ — aprlng tonga, 22 
»UU, 28 

— test tube holder, 26 

tripod stand, 22 

tweezers, 22 

— wash botUe, 27 

water bath, 28 

Lacework raarbUog, 129 
lAcquera, 29 

black, 36 

— >• branch, 40 


brass. 30,34 

cleaning, 63 

coloured, 36 

»— common clear, 86 
copper, 37 


gold, 36 
•—green, 36 
— — beating stove, 33 
Jspatieee, 37 

— Kaksnurbunubi, 41 

— red, 36 ^ 

— Bo>nmsbi, 41 

— stains for, 36 

steel, 26 

tinfoil, 86 

— tin ware, 36 

Tonbridge ware, 87 

— turmario stain, 85 
wood, 87 

— woods snitsble for, 40 
— — ydlow, 86 

— iq>on cold, 87 
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Laocmen, zitK, 36 
Lanibrifcot’s toy phonograph, 370 
LansdelVa siphon pomp, 486 
Lantern bellows pqmp, 480 
— — alldea, 64 

aniline colours, 63 

— — colouring, 67 

drawings on glass, 67 

water colours, 63 

Lap seams in lead burning, 71, 73 
Lard sabstltutes, 232 
Latchkey cutting, il 
Latex, preservius, 466 
Lathe work, polishing, 396 
Lathing, 384 
Lawn tennis nets, 219 
Lead burning, 66 

— — butt seams, 73 

Joining heavy pipe, 74 

lap aeajp, 73 

seams us^, 71 

glaze, 430 

pipe bending. 381 

Leaf production, best manure for, 116 
Lecher, 76 

adhesive for, 82 

brown, 81 

chamois, 76 

cloth, 83 

dyeing, 76 

— — Japanned, 78 
— — patent, 78 
— - preserving, 467 

russia, 80 

staining, 76 

Leech’s wood>preeerving process, 472 

Leeches, preserving, 467 

Lemon«Juice, preserving, 468 

Lever latch keys, cutting, 11 

Life, casts from, 170 

Lift pump, 488 

Llmmer asphalt, 327 

Light bearings, lubricating, 93 

Lightning conductors, 86 

LlncrustapWalton papers, 321 

Linen, transparent pdnting on, 294 

Lining oil p^tinga, 301 

Linseed oils, 254 

Liquids, devices for raising, 479 

Lltk^pmc chalk, 89 

paper, 307 

stone, 89 

— — transfer paper, 69 
Lithography, 88 
Litmns Mper, 309 
Looks, altering, 18 

cutting kciys to, 12 

repairing, 11, 12 

Loomnotive grease, 96 

Lootal’s wood-pre8»ving process, 471 

Labriraiits, 92 

— — acidity to he avoided in, 94 
anti'Mctlon, 96 

axle^fivase, 96 

qrcle chain, 100 

oil, 100 

— cylinder oil, 94, 99 
-O'* dynamo oil, 99 


Lubricants, Gallipoli oil, 100 

heavy engine, 99 

Hendricks', 99 

■— hot neck grease, 98 

importance of viscosity, 93 

locomotive grease, 96 

mill grease, 06 

Monger's, 99 

— — oils and mixtures, 98 

Oleine, 100 

plumb^, 98 

— — rail-grease, 96 

sewing machine, 100 

sperm oil, 100 

tram-axle, 97 

vaseline, 103 

— — waggon-axle, 97 

watchmakers', 99 

Luminous buoys, 102 

ink, 103 

paints, 101 

Balmain's, 101 

coloured, 101 

French, 101 

from oyster shells, 102 

paper, 308 

writing, 103 

Lye, pumps for, 603 


Mabruv's meat-preserving process. 460 
Machinery castings, 105 
Maclean’s ice-houses, 249 
Mahogany polishing, 398 
Malleable castings, German method, 116 

moulding, 114 

iron, 107 

— _ annealing ovens, 114 

— selection of pig, 113 

Mangolds, mannring, 118 

Masson and Gannal's drying process, 466 
Mantel-piece, removing stams fin>m, 127 
Manures, 116 

care required in mixing, 119 

kainit, 119 

— — muriate of potash, 119 

nitrogenous, 116 

Peruvian guano, 118 

phosphates. 117 

potash componnd, 118 

’ auper-phosphate, 118 

Maple, polishing, 398 
Marble cement, 127 

— — mastic, 123 

— cleansing, 120, 126 

cold mastic, 124 

colouring, 126 

— corbel mastic, 128 
cutting, 120 

filing mastic, 123 

fountain mastic, 123 

imitation, 127 

masons' mastic, 124 

mastic for reptMl^, 123 

mounting, 121 

polishing, 120, 404 

removing stains, 126 
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MwUe, rqjairing, 127 

restoring colour of, 127 

— — Bcnlpturing with acids, 122 

— stuccoes, 124 

veneering, 121 

on m tal, 122 

— — on wood, 121 

on zinc, 122 

> was vamibb. 125 

working, 120 

Harbled paper, varnishing, 130 
Marbling, 277 
black and gold, 277 

— and white, 277 

— » blue and gold, 277 
— ~ book edges, 128 
dove, 277 

glazing, 130 

granite, 278 

ItaUan, 278 

imitating lacework, 129 

Jasper, 278 

Oriental verde antique, 279 

paper, 128 

- patterns, 129 • 

porphyry, 278 

sienna, 279 

tools, 128 

verde antique, 279 

Margarine, 230 
Masons' mastic, 124 
Mastic cement, 123 

cold, 124 

corbel, 123 

filings, 123 

for repairing marble, 133 

fountain, 123 

—> masons’, 124 
Matches, 130 

dipping composition, 135 

fusees, 134 

compositions, 134 

impregnating fluid for wood, 136 

phoephorus, 133 

substitute, 135 

red phoepborob, 135 

eafety, 130, 131, 135 

— silent, 134 

wax vestas,' 133 

Mait dip for brass, 3i 
Measuring angles, 136 

np lenten' work, 297 

wall paper, 322 

Meat, preservlnf^ 468 
^Meebaplsms, oils for small, 99 
Medlock and Bailey’s meat^preserving pro- 



Mental, 481 

Messenger’s pipe joints, 6 
Metal colonriug and decorating, 137, 143 
fixing labels to, 18 
^ — poUfblpg, 409 

^ veneering marble on, 133 
— 4av]rltlng <m, 2i 

Mewt^pm^ irood'preArvii^ process, 472 

Mleroseope ffTnttil, 3S 

Mildew, removing firom ftimitnre. 415 


Milk. Bnddelsed, 461 

preservatives for, iSl 

preserving, 460 a 

Mill-grease, 96 
Mint bronzing process, 139 
Mirrors, silvering large, 156, 161 
Misfires, cause of, 178 
Mixing manures, 119 
Mode of making gold lacquer, Togi<dashi, 
49 

Modelling, 1641 » 

figures, 170 

small reliefe, 170 • 

tools, 166 

Moleskins, preserving, 462 
Monte-Jus, 503 

Morfit’s milk-preserving process, 460 
Morocco leather dyeing, 77 
Mother-of-pearl, 331 

^ artificial 333 

inlaying with, 332 

polishing, 332, 402 

Motor-car troubles, 177 
Moulders’ tools, 180 
Moulding carved objects, 1 72 

malleable castings, 114 

natural objects, 173 

Moulds and plaster, 171 

for picture frames, 377 

— — venting, 186 
Mounting marble, 121 
Manger’s lubricant, 99 
Muriate of potaah manures, 118 
Musical boxes, 200 

cylinder, 200 

— — key-board, 202 

— — — . spirals, 206 
— — — tuning, 205 
— — instrnments, 186 
— — — - brass, 209 

drums, 210 

harmoniums, 195 

— . — musical boxes, 200 

— pianos, 186 

— — > wood wind instruments, 207 


N 

t 

Natloe’b meat-preserving proceu, 459 
Negatives, preparation tit lantern sUdM 
mm, 54 
Netting, 211 
— bag net, 224 
bend knot, 213 
—— Every's method, 217 

fisherman's knot, 221 

knots, 213 . 

lawn tennis net, 219 

square-mesbed netUng, 219 

midring, 315 

— — mending, 222 
<— mesh pegs, 313 

meshes, 213 

needles, 213 

preserving, 234 

rabbit ne^ 324 

ronnd net, 234 

sqnare-meshed nets, 321 
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Netting, tools, 211 

mchoVa acid pump, &oo 

Nicholson’s wodd-preserving process, 411 

Niksrrs, 43 

Nitrate of soda manure, 116 
Nitrogenous manures, 116 


• 0 

Oak mouldings, staining, 379 
Oil colours, b^ger tools, 

brushes, 297 

— canvas, V98 

cleaning bniHiies, 298 

easel, 297 

glaxiog, 300 

groUnds, 299 

hog'hair tools, 297 

— — impasting, 301 

— Japanese gold size, 300 

lining, 301 

Idahl stick, 297 

megilps, 300 

oils, 299 

palettes, 296 

preserving cracked paintings, 302 

sables, 297 

scumbling, 301 

— — sketching paper, 298 

varnishing, 302 

— - — — vehicles, 299 

stains, removing from marble, 127 

Oils and fats, 225 

boiled oils, 233 

— — lard substitutes, 232 

margarine, 231 

— oxidised oils, 234 

Bulphouateii oils, 235 

vegetable butter, 233 

vulcanised oils, 236 

bleaching, 228 

for oil painting, 299 

fumitare, 415 

lubricating, 98 

purifying, 228 

Matchmakers', 99 

Oleine lubricant, 100 

OUvo>green bronze, 138 

Orange luminous paint, 101 

Organic manures, 119 

Outline drawings on slides, 67 

Oxide coating on iron, 141 

Oxidised oils, 234 , ^ 

Oyster-shells, use for luminous paints, 102 

Oysters, preserving, 464 


P 

pAOKiKQ and storing, 236 

adds, 245 

articles of delicate odour, 238 

bacon, 247 

carboys, 244 

china, 236 

cold storage room, 252 


Packing and storing, deliquescent saltSi 

m 

efiect of stowage onboard 

ship, 239 

eggs, 245 

explosive fluid, 237 

— flowers, 238 

fruit, 262 

fulminates, 237 

glass, 236 

greasy materials, 239 

— — — bams, 247 

honey, 247 

ice, 248 

paints, 262 

phosphorus, 237 

potatoes, 262 

— tea, 240 

textiles, 240 

■ waterprooflng packing- 

paper, 247 

paper, 308 

Paints and painting, 263 

artistic, oil colours, 296 

Berlin black, 281 

Brunswick black, 281 

carriage painting, 281 

cement paint, 286 

coats, 264 

difooloration, 264 

driers, 268 

drying, 263 

enamel painting, 286 

fliUers, 270 

filling, 263 

fireproof, 270 

fresco paiuting, 289 

furniture enamels, 286 

gold, 290 

size, 281 

graining, 271 

imitation bronze, 290 

gold, 290 

iron, 290 

— — knotting, 270 
— — - linseed-oil, 264 

marbling, 277 

— — materials, 263 
— — measuring up work, 267 
— — miscellaneous, 290 

mixing oil colours, 279 

— - painting on glass, 29u 

paper, transparent for, 294 

plaster, 292 

practical hints, 266 

> priming, 270 
coat, 262 

■ putty and fillers, 270 

Pklnt, application, 261 
brushes, 266 

— — removers, 268 

— removing smell, 264 
scaling, 266 

— sign-liKMrds, 293 

storing, 262 

surikee, 264 

theatrical grease, 294 

transparent for glass, 294 

for linen, 394 
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PAtnt, traxHpurent, for paper, 294 

vehicles, 261 » 

— — window, 292 
—— woodwork, 296 
zinc, 296 

Falmieri’s glass silvering process, 160 
Paper, 305 

astronomical drawing, 305 

— — bleaching pulp, 312 
— — blotting, 305 

oarbon, 308 

—— carton-pierre, 324 
casts, 324 

— — charred, preserving, 463 

crystalline, 305 

>— • deciphering burnt documents, 306 
— — enamelled. 306 
— filtering, 306 

baldening, 306 

incombustible, 306 

iridescent, 306 

— — ivory. 306 
— — lithographic, 307 
_ loading xnaterials, 812. 

luminoiui, 308 

— — manifold, 308 

marbling, 128 

oiled, 808 

packing, 308 

—X- powder, 308 

rosin size, substitutes for, 311 

safety, 309 

smoothing, 309 


-XX splitting a sheet, 309 

•X.X stains for, 811 

x-x. test, 309 

-X— testing, 816 

x-x. tracing, 310 

XX. transfer, 311 

>x.x timnqiarent painting on, 294 

XX. turmeric, 3lo 

XX. wood cellulose, 312 

XXX waxed, a!ii 

Faperfasngm' brushes. 260 

Paper-hanidngt 316 

XX. XXX damp wells, 321 

fixing anaglypta, 321 

XX. XXX measuring up, 322 

— paste, 818 ■ 

XX. XX. patching old papen^ 322 
XX. XX. Hiring , 321 

stripping walla, 321 

vamnhlng, 821 

l^^vmacbfi, 828 
pMcbment, 825 

artificial, 826 

XX. removiog wrloUss, 336 
Pira mint, broiatng process, 139 
Puisian poUsUng powder, 418 
Pft«oetf>^ring,826 
Paste for da^ walls, foil 
i^xx.vftiniitais, 416 

J.318 , 

^^4 


Pastures, manuring, 117 

Patent leather, 78 * c 

separating side* of, 80 

Patterns for marbling, 129 
Pavements, 327 
asphalt, 327 

Barnett’s liquid iron as{Uialt, 328 

-XX. cement and sand, 330 

slabs, 329 

cotte breeze, 329 

—X- concrete, 328, 329 

granolithic, 329 i 

Llmmer, 327 

— . stone slabs, 328 

tar, 328 

Val de Travers, 327 

— wood, 329 

Payne's wood-preserving process, 470 
Pearl, 331 ^ 

Pearls, artificial, 333 
Pebbles, polishing, 407 
Percolator, 28 
Perfumed pomades, 336 
Perfumes, 334 

Eau de Cktlogne, 335 

— — ess. bouquet, 334 
-XX Florida water, 335 

frangipanni, 334 

heliotrope, 334 

—X. honeysuckle, 335 

lavender water, 335 

lilac, 335 

XX. Kiagoolia, 335 

may blciswm, 335 

X.X mllleflenrs, 334 
XX. moes rose, 335 

— new mown hay, 334 

opoponax, 834 

patchouli, 836 


-rose, 335 
- stepbonotis, 2 


waUflowers, 835 

white rose, 385 

wild roee, 835 

Persian wheel, 486 
Peruvian guano, 118 

Petroleum lighting and heating appUsnces, 
351 

storing, 287 

Phonograph, 359 

diaphragm, 360 

XX. Sdison'a new, 369 

— gold moulded records, 366 
—x handling cylinders, 362 
-XX makiog a record. 360 
—x record cylinders, 364 
^>aakliq;, 868 

—X regolation.of speid, 363 
X— reproducing a record, 361 

shaving cyllndeis, 861 

toy, 369 

Fhospbatio manures, 117 
^ms^orio acid, valtM m manuit, 117 
Fhoepboms matchas, 183 

— storing, 287 

XX. anhstltute for matches, 136 
Fhotognmbio plaster cssu, 178 
XX. iwddng tsbls, 872 
Photometer, 872 
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Pianos, 186 

blocking, 181 

— •> buzzing, t90 

’peiaX, 

centTes zllcfaug. IM 

damp, 188 

duTablUty, 188 

faulty repetition, 191 

— hammer stlckiug, 189 

— keys, 189 

— ^^tlcklng, 187 

levers, re-hin^ng, 187 

moth in. 488 

— — pitch, 190 

re-hlnging levers, 187 

renewing pins and wires, 192 

Btlcker-btn^ repair, 187 

taking to pieces, 188 

Pickling machinery castings, 105 
Picture framing, 373 

— — ageing gilt frames, 379 

— — — cleaning gilt frames, 379 
composition for, 376 

— cramps, 374 

staining oak moulding, 379 

Pier glass, resilvering, 162 

Piles, preserving, 472 

Pig iron for malleable castings, 113 

Pin-key cutting, 11 

Pinch cock, wire, 22 

Pipe bending. 380 

Pipes, jointing, 

cast iron, 4 

lead, lap seams In, 74 

Pitt’s axle grease, 96 
Plancbette, 382 

Plane table for measuring angles, 137 
Plant labels, 21 
Plaster casting, 169 

casts, 164 

enlarging, i76 

— photo^pbio, 173 

poliahlng, 403 

reducing, 176 

washable, 174 

hardening, 176 

- painting, 292 
Plastering, 384 

bMtard stucco, 386 

•— c^ngs, 386 
— — coarse stuff, 384 
— — ' flue stuff, 386 

> float and set, 385 

floating. 386 - 

Utb laid, 884 

lathing, 384 

laying. 884 

— - mucellaneouB, 886 
Plastering, pugging. 386 

setting, 386 

— — trowelled stucco, 386 
Plate glass silvering table, 163 
— — powders, 413 
Platinum, depositing on glaae, 388 


lustre pottery, 428 

Plumbi^o, use in lubricants, 98 
PoUbhes and PollshlDg, 889 
Polishing antique fbmiture, 401 
black or gold work. 398 


Polishing black woodwork, 4M 

— bo(« edges, ISO 

— — bra-s, 410 

— 

ce\lu\oid, 404 

cloth, 414 

copal, 399 

croons powder, 415 

deal, 401 

— — diamonds, 407 
— — dining tables, 402 

— dry shining, 401 
— — ebony. 398 
Frenon, 389 

fhmlture creams and pastes, 416 

— — German silver, 410 

hard wood, 402 

bom, 404 

Imitation for woodwork, 401 

iron, 410 

ivory, 404 

knife, 416 

lathework, 396 

mahogany, 398 

maple, 398 

marble, 120, 404 

metals, 409 

mother-of-pearl, 332, 402 

paste, 414 

— — pebbles, 407 
— — plaster casts, 403 

powders and materials, 418 

putty powder, 414 

rouge powder, 416 

satin-wood, 398 

scratch-brushing, 411 

—— shells, 402 

slate, 4t)7 

soaps, 414 

steel, 410 

— - stove, 416 

— tortoibeshell, 404 

turner’s work, .399 

— — vulcanite, 404 

— — wainscot, 399 

walking sticks, 402 
— — wax, 401 

wheels, 411, 417 

— — white and gold work, 399 

window glass, 416 

wood carving, 899 

finish, 401 

Pomades, black, 338 
— — brown, S88 

red, 336 

white, 338 

Potatoes, dr^g, 456 
Porcelain colours, 486 

glazes, 433 

—— removing letters from, 21 
Potash manures, 118 
Potato, storing, 262 
Pottery, 422 
— — bo^es, 422 

casting process, 485 
— - coloured clays, 424 
—— enamels, 426 
— — fluxes, 426 
— — frit for glazes, 438 



Workshop Beceipts. 


Pottery, glaxes, 430 

porodaiu coIootb, 435 

glaees, 433 

pteaslng, 431 

— — prlntiog oil, 434 

throwing, 436 

— — under glaze colonrs, 42i 
Preserving, Deer, 440 

blrds^ skins, 463 

botanical apedmeiis, 440 

canning, 446 

eggs, 463 

fish, 454 

flowers, 454 

ftuit, 466 

furs, 462 

garden labels, 473 

grain, 455 

— — gum, 456 

hay, 456 

herrings, 464 

honey, 456 

— — indiarubber, 456 

latex, 466 

leather, 457 

leeches, 467 

lemon-juice, 468 

meat, 458 

milk, 460 

moleskins. 462 

nets, 224 

oysters, 464 

Pasteur’s fluid, 461 


- potatoes, 466 

Ranlin’s fluid, 461 

roses, 464 

sardines, 464 

shrimps, 464 

skins, 462 

stone. 464 

textile fabrics, 466 

veprtablM, 455 

w(^466 

yeast, 474 

Frhn&g pidnts, 270 

Primus stove, 351 

Prtnteris rollers. 475 

Printing frame for lantern-slides, 54 

oil for pottery, 434 

Pugging, 386 
piS^ Flocks, 476 

differential, 478 

— — Spanish bartons, 478 

WMle’8,477 

Pumping insullation, arranging, 494 

vegetable oils, 228 

Putty, 970 


BlBnrMis,224 

Itegand a^red lacquers, 36, 36 
• 

brgiiarFraiiaa, 138 
-ir*-4n3ii <m copper; M3 


Red lacquer, 36 

lend pipe Joints, 5 

luminous paint, 101 « ^ 

—— phosphorus, 135 

stain for copper, 144‘ 

Reducing planter casts, 176 

l^dTrood’s meat-preserving process, 459 

Reissig’s washable casts, 1 74. 

Re-Iacquering, 31 

Rennet, 341 

Repairing lucks, 11 

mafble, 127 *■ 

Retort stand, wire, 22 , 

Re-wiring pianos, 186 

Richard’s wiiod preserving process, 472 

Richardson’s meat-preserving process, 459 

Rim key cutting, 12 

Rings, colouring gold, 146 

Bobbin’s process, 469 

Hocking table, photographic, 372 

Hoses, preserving, 454 ^ 

Rosin size, substitiitcs for, 311 
Ross’s ice-house, 251 
Rotary pump, 489 

Rottier’s wood-preserving process, 467 
Rouge p'lwder, 415 
Rnbber pipe Joints, 5 


— — preserving, 456 
Russia leather, 80 


Saco’s drying process, 456 

— meat-preserving process, 459 
Sachet powders, 335 

— . ess. bouquet, 336 

frangipanni, 335 

Jockey club, 336 

rose, 336 

violet, 338 

Saddle pipe connection, 6 
Safety matcbea, 130, 136 

— valve for extraction apparatus, 27 

— neces-ary in kitchen boilers, 17 

Band, moulding in, 180 

Sandstone, preserving, 464 
Sardines, preserving, 454 
Satinwot^ polishing, 398 
Scoop wheels, 484 
Scratch brushes, hand, 412 

Uthe, 412 

Bcratch-brusbing, 411 

Jewellery, 412 

Scumbling oil paintings, 301* 

Seams us^ in lead burning, 71 
S^, recovery of oil from, 225 
Sewing machine lubricant, 100 
Shells, polishing, 402 
Shrimps, preserving, 484 
Sign boards, 293 
Sifexcer troubles, 179 
Silent matches, 131, 134 
ffilver plate, polishM for, 413 

white coating on brass, 148 

Silvering glas^ Brasbear’s process, 156 

specula. 163 

Siphon setting apparatus, 512 
Siphons, 604 

— air relief for, 505 
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Siphon, rimp\e form of, 510 i 

SklBB, preserving, 462 ' 

Sky, minting oi» lantern slides, 58 
Slate, polishing, 407 
Small mecbanismii, oils for, 99 

metallic articles, colouring, 143 

reliefe, modelling, 170 

Soap, pumps for, 503 
Soi^, polishing, 414 
Socketed pipes. Jointing, 2 
Soldering, autogenous, 65 
Spanish baftions, 478 

— wheel, 484^ 

Specula, silvering, 162 
Sperm oil lubricant, loo 
Spinach, manuring, 116 
Spilt tubing, bc>nding, 382 
Spring clamp. 22 
Staining leather, 76 
Stains for glass, 291 
for lacquer, *35 

on furniture, removing, 415 

papt^r, 311 

red, for copier, 144 

removing ironi marble, 126 

Starch paste forlabeh, 19 
Statues, removing oil stains, 127 

wax vamitih for, 125 

Steam pipes, Jolntintt, 1 
Steel, blue metal finish, 14 
bronze for brass, 137 

— bronzing, 137 

browning, 147 

damascening, 147 

— — glaze wheels for finishing, 431 

grey bronze, 138 

lacquer for, 36 

polishing, 410 

tubing, bending, 382 

Still, 28 

Stone, drawing on, 90 

engraving on, 90 

etching for printing, 90 

lithographic, 89 

protecting, 464 

slabs, artificial, 328 

transferring irom copper to, 90 

waterproof solution for, 464 

Stove for l^uers, 83 
polkb, 416 
Stnoco, 124 

bastard. 385 

Snlphate of ammonia manure, 117 

of potash manure, 118 

Sulphide of calcium, use in luminous paints, 
103 

Suli^onated oile, 236 
Superphosphate manure, 118 
Swan-skins, preserving, 463 
Swape, 488 

Sword blades, damasoenlng, 147 
Syrup for preserving, 448 
Syrups, pumps for, 602 

T 

TABI.E8. acid-proof paint for, 28 

Tackle, 476 

Tallow rendering, 237 


Taxik plates, Jointing, 3 
Tar pavements, 328 
Tea, packing, 240 

Tlllter’s meat-preserving process, 468 

Test-papers, 309 

Test-tube stand, 25 

Testing papers, 316 

Textile febrics, preserving, 465 

Textiles, French packing, 243 

packing, 240 

Theatrical grease paints, 294 
Tin, bronzing, 141 

labelling. 18 

Tin ware, lacquer for, 35 

Tinfoil, lacquer for, 36 

Toilet articles, balm of Gilead, 336 

bay rum, 336 

bnlllantine, 336 

cold cream, 336 

cherry tuoth paste, 336 

Cologne vinegar, 338 

horn y and glycerine jelly, 336 

tooth powder, 336 

Tomatoes, manuring, Il7 
Tonbridge ware, 37 
Tongs, wire, 22 
Tools, canning outfit, 446 

• diamond cutting, 407 

gold lacquering, 47 

laboratory tools, 22 

lead burning. 65 

lacquering, 43 

— — marbling, 128 

— modelling, 166 
-— mouldera’, 181 

netting, 211 

painters’, 256 

■— paperbangers’, 317 

paving, 330 

— — picture framing, 373 

— poliahing vfbeels, 417 

Bcratcb brushes, 412 

Tooth paste, cherry, 336 
— — powder, 336 
Tortoiseshell, polishing, 404 
Toy kaleidoscopes, 10 
Tracing paper, 310 
Tram-axle grease, 97 
Transfer paper, 311 

lithographic, 89 

Transferring, 89 

from copper to stone, 90 

Transparencies, colouring, 59 
Transparent casts, 171 
Tube well pumps, 496 
Turmeric paper, 310 

stain for lacquer, 35 

Turner's work, polishing, 396 
Tweezers, wire, 22 

u 

Ubns, polish for, 413 

V 

Val db Tbatxks asphalt, 337 
YanlUa, 342 
Varnish brushes, 259 



WOBIQSHiGiF ItSCEIPTS. 


^Ish for labels, ^ 
for atotoea, 12S' - 
t-~- plain laoqner, 36 
yaxnlshlng ooaclt work. 283 
named paper, 130 
— — oil pelnt&ga, 302 
— — waU peseta, 33L 
Yaaeline Inbriflant, 100 
Vegetable battn, 233 
— ^oila,326 
— — purifying, 238 
Yegetablea, drying. 460 
preaerviDg, 465 
Veneering name. 121 
Yenting noolda, 184 
Yeetaa, wax, 133 
Yeenvians, 134 
Vinegar, toilet, 338 
Violet bronze, 138 
—— Inninona paiat, 101 
YIsooaitjr, Inportanoe of. In Inbricant. 03 
Ynkanlaed oil, 236 
Vulcanite, poUaUng, 404 


Watch GiAsa, aUveiing, 163 
WatohnlakerB' lubricants, 00 
Water, diatUled, atorlng, 463 
Waterjnoof aolntlon for atone, 464 
Waggon-grease, 96 
WawMot, polishiDg, 899 
WalUng afekka, poUsbtng, 402 
WaU paper, I16 
Waah-bota^ 27 
WaahaUe casts, 174 
Water bath, 28 

pipes, jointings l 
Wakc^lours, 303 

brafoea, 303 

.... fbr lantern alidea, 61 
— msnagenent of drawing, 304 
-A- nstemla, 808 
■ .. roon^303 

Watararoofing packing pape 247 

pfaater oaata, 174 

Wax]^lUng,l64,lt9 
— ^poUiU^. 401, , 

— ^ varniah Iw Btataos, 126 * 
veetaa, 133 . 

§sag&”‘» 


Wells* Ught. 361, 364 
Wheat, nanuring, ll7 
Wb^ poUsblng, 411 * . 

White iron, best for nalleaUe oaiatlBfa,'ii3 

lead!^Join«,6‘ • 

haodptwi pidnt, 101 

White's tMtUeys, 47T 
Wind instruments, 207 
Window glass polish, 416 

paint, 292 

Wing pumps, kOB 
Wire gauge pipe joints. 1 

laboratory apnaratuEL 23 

Wood carving, pol&hiog, 809 
ceUiilose. 813 


soda process, 312 

— — snlpbate prooesa, 313 

—— — — sulphite process, SIS 

exposed to damp, preaerriug, 470 

finish, 402 


— — lacquer for, 87 

— matches, liiq>regnating flnid for, 136 
——paving 329 

— presemng, 466 

— suitable for lacquering, 340 
Tonbridge ware, 37 

veneering marble on, 121 

Woodcuts, Imitating on stone, 90 
Woodwork, enamelling, 286 

paintmg, 286 

Wools, use for swan! blades, >147 
Worms in timber, mevettthig. 470 
WonliTs bottles, stphoa for, 6M 
Writing on glass, 20 

— on metala, 21 


T 

Txait, preserving, 474 
YeUow lacquers, 86 
luminous paint, 101 


z 

Zatqk ^d lacquers, 87 
Qno, brousing, 142 

— Gre«eotowQod-preserTlngpro(gM,4tl 
— - lacquer ibr, 86 

—— veneering marble on, 133 ‘ 


'intuAM otowis ani> soks, Locrntn, 

fM AOn BfCSX KCHin, MCAHfOm) nuSKT, 4H. 
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11 inche«. 


No. 

6930 Cylinders, Glass, dinicusiotis oii the mb— Ijongth ? 

Diameter 6 6 ? » 


6942 

• 

Plates. Glass, with Hole in centre, for Wimshurst’s 1 

8/- 

nachines- 

i/9 

6/6 each. 


Diameter 8 

10 

12 

14 

16 inches. 


8/- 

8/6 

«/- 

8/- 

6/- per pair. 

6943 

Ditto, with Bniss Sectors, Varnished- 

Diameter 8 

10 

12 

14 

16 inches. 


6/6 

7/6 

8/6 

10/- 

12/- l«'r pair. 

7091 

Barometer Tubes, closed one end 



. each 

-/9 and /lO 

7992 

* „ „ w'ith Bend and Bulb 




. each 1/- 

7993 

• „ „ „ flS 11 

sed in ’Wlu’Pl Barometers . 

. 1/3 




6Wfl 

69n 

6949 

im 

TU4 

ni5 

ni6 

Tin 

8008 

8009 


Bet of Electrical Apparatus, coii.sMltig of Tupor Brush, Sot of five Bells, 

Whirl Pith Bull KxiK'rltncnt. Vacuum lube and HoWer, FolailnuHng 
Piute 'and Holder, Klectrlciil (Urcus, Smoke Condensation Apparatus, 
Fulminating Tulie, U^ydon Jar. Discharger, Conducting Chains and Brass 
Handles, witli Book of Instructions, without Machine . . . £1 19 0 

Set of Electrical Apparatus, as above, but smaller, with Set of two Bells. 19 0 

Wlmshurst’s Electrical Machine, Iwst fiulsh, ICbonite Hat^ 

” 6 inches diameter, 20/- ; 9 luclies 1 7 B 

B&tterv Bichromate, Bottle Shai»e, with Ebonite 'Pop and Brass Fittings. 

New- Form, with CarboiiN fixed in position by Screws, wiibout the use of 
Sfdder I his is a groat advantage, at. In tlie event of breakage, a new 
• fitting can be forwarded, tlius avoiding the necessity of returning the 

whole Battery- Opacity * ^ 1 2 litres. 

2/6 3/6 9A 7/- each. 

Zlnci. for ditto, with Hole drilled and tapped— 1 j I _ 3 litres. 

’ -/4 -/8 -/B /Beach. 

Carbons, for ditto, with Bevelled hklges and bttled re-idy fo» fixing— 


Bottles, for ditto, fitted with Brass Collars— i i 1 

-/O 1/- 1/6 

Chromic Balt, in Bottles, for charging above Batteries— ^ ^ 

-/8‘ -/» -/7' 

Rain Gauge, Howard’s. Copper Funnel, 6 Inches diameter, with Measure 
Japanned Tin Funnel, ditto, ditto . 

Spare Graduated Jars tor above 




ADVEimSEMBNTS. 5 

Slide Rules for WORKSHOP OALCUUTION 


■iii«iiitihmiim'. ^ 

mijUs 



The 'STUDENT Slide Ilule KU in. loii;;, containing scales for Multipliaition, 
Division, Proportion, Cube, t’nbe root, «fec. Ii<(\\\ood, with t'elliiloid face, and glass 
Cursor, S/-. Cardboard, with metal Cursor, 2/-. 



^ Tht“ STUDENT (J^o ‘?(M)n) Sliib* Knic, l(»i in. long, with Scales asjabove, and 
Sine, Tangent, and Isig, Scales. 8/6. 



The STANDARD (No. 200:1) Slide Jliile, 10< in. long, containing scales for .Mult pli- 
cation, Division, ProiMirtion, Cube and Cube Root, Sine, 'rangent, and Log.s. Mahogany, 
withicclluloid face and.giass Cursor, 9/6. 



The CUBINQ (No. 2004) Slide Rule. 10? in., having scales as ‘ Standard,” and In 
addition scales for linding siumltaueously with the number and without any movement 
of the Slide— cubes, cube roots, and logarithms. Mahogany, with celluloid face, 11/6. 
All Slide Jiuk'H m^tplied in Cane, with Jmtruetiorin. 

Telephone i BBSS London WmU 

DRAWING and SURVEYING 

INSTRUMENT MANUFACTURER . 

47 FINSBURY PAVEMENT, U>NDON, E.C. 
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ADVERTISEMENTS. 


PATENT AGENTS 

Harris & Mills 

PATENT AGENTS 

23 Southampton Buildings, Chancery Lane 
LONDON 

Telograpbic Address : “ I’ltiviLMtiK, London.” 

And at SHEFFIELD and LLANELLY 

J6stabl^6be^ 1866 

PATENTS OBTAINED 

for the United Kingdom, the Colonies, and all Foreign 
Cotmtries, at moderate Charges* Booklet of information 
and costs gratis* 

Opinions givmi in cases of Infringimiimt^ and every 
assistance afforded to Patentees and Inventors, 

DBAVDfGS PREPARED FOR PATENTED INVENTIONS, 
AND FOR THE REGISTRATION OF DESIGNS* 

A CHART OF 187 MECHANICAL MOTIONS 

PoBt-frfle 6d. 



FIRM FOR/4^ 

ART METAL WORKERS:/^ 

HAMMERS, MALLETS, STAKES, / JS / 

ANVILS, VICES, REPOUSSE & CUTTING / -V/, 

PUNCHES, PITCH BOWLS. FILES, SAND 

PLIERS, CTC * BLAST 

QV MACHINES 

■ ENAmELLERS : / V / fROstinq 

furnaces for coke, gas, OILom ELECTRICITY,/ V 
ENAMELS. ovtH 200 colours, in LUMP, POWDER, / Cy 
LIMOQE, OR LIQUID. FOILS. PESTLE & MORTARS, etc/ MrvrfcCi 

MODELLERS S 


ON METALS AND 
GLASS. 


ENGRAVERS: 

8C0RPERS. ALL SHAPES AND SIZES. BULLETS, 
SAND BAGS, EYE GLASSES, etc 


ELECTRO-PLATERS ; 

DYNAMOS, BATTERIES, CONNECTIONS, 
DEPOSITING TROUGHS, ANODES. 
CHEMICALS. GOLD and SILVER 
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.iuRQLAR ALARMS. CONTACTS, 
TERMINALS, etc 


polishing, 
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and other 

ELECTRib 
MOTORa 


JEWELLERS: 

SOLDERING BLOWPIPES, LAMPS, 
BURNERS, CHARCOALS, MELTING 
FURNACES, CRUCIBLES, INGOTS, 
BELLOWS, WORK BENCHES, STOOLS. 
POLISHING LATHES, BRUSHES, BUFFS AND 
MATERIALS. JEWELLERY CASES. DRILL 
STOCKS, DRILLS, FILES, GRINDSTONES AND 
OILSTONES. GAUGES, HAMMERS. PLIERS. 
NIPPERS. SHEARS. STAMPING PRESSES. SAWS 
AND SAW FRAMES, VICES, SCALES and WEIGHTS, 
FLATTING and WIRE MILLS, DRAW BENCHES, 
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CHAINS. STAMPINGS. BEADS. 

FANCY BORDERS and other MATERIALS. 
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Guaranteed Reagents. 

Volumetric Solutions for Analysis. 

Standard Solutions for Water and Gas Analysis. 
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AERONAUTICS 

The Atmosphere : its characteristics and dynamics. 

By^F. J. B. Cqrdeiro. With 35 illus. 129 pp. 
medium 8vo. {Netc York, 1910) ... ... net ‘ 10 '6 

Theory and Practice of Model Aeroplaning. By 

V. E. Johnson. 61 ilJus. 150 pp. crown 8vo. . * 

(1910) net 3^6 

How to Build a 20-ft. Bi-plane Glider. By 

A P. Morgan. 31 illus. 60 pp. crown 8vo, limp. 

(S. & C. Series, No. 14.) (New York, 1909) net 1 6 

Flight- Velocity. By A. Samuelson. 4 plates, 42 

pp. 8vo, sewed. (1900) ... wt 20 

Resistance of Air and the Question of Flying. 

By A. Samuelson. 23 illus. 36 pp. 8vo, sewed. 

(190S) ... ... ... ... ... ... ftet 2 o 

X . AGRICULTURE. 

Hemp. A Practical Treatise on ‘the Culture for 
Seed and Fibre. By S. S. Boyce. 13 illus. 112 pp. 

Crown 8vo. (New York, 1900) net 2 0 

The Fertilisation of Tea. By G. A. Cowie. With • 

17 illi^' 68 pp. cipwn 8vo, sewed. (1900) net 2 6 

^arm Drainage. ^By H. F. French, ioo illus. 284 

pp. crown 8vo. (New York, 1904) net 4 6 

op Manures. By J. Harris. New edition, ^ 

366 pp, crOwn Svo. (New Yorh^ 189S) ... ne^ ^ 6 6 

qffioa, its Culture and Commerce in all Countries. . 

' By C^^G. W. Lock, ii plates, 274 pp. crown 8vol 

- ft 

a Handbook for Planters and Rehners. ' 

% tife late A. K. Nkwlands and B. E. R. 

^ NjSfWtAlijps; 236 illus. 876 pp. demy 8vo. (London y / 

' ... * ^ net t $ o 
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Hops, their Cultivation, Commerce and Uses. By 
• P. L! § 4 MMONixs. j 43 pp. crown 8vo. (1877) ... 

The Future of Cocoa-Planting, By H. Hamhl 
Smith. With illuiitrations, 95 pp. crown 8vo, 
sewed. (1U08) net 

Estate Fences, their Choice, Construction and 
Cost. By A. Vkknon. Re-issue, 150 illus. 
420 pp. 8 VO. (lUOU) ... ... ... net 


ARCHITECTURE AND BUILDING. 

* 

The Hydropathic Establishment and its Baths. 

By K. (). AL,i,sop. S plates, 107 ])p. demy Svo. 



The Turkish Bath, its Desif,m and Construction. 
By R. O. Allsof. 27 illus. 152 pp. demy 8vo. 
(ISW) 

Public Abattoirs, their Plannin^^, Design and Equip- 
ment. By K. S. Ayi.ing. 33 plates, 100 j)p, 
demy 4to. (19(i8) ... ... ... ... net 

The Builder’s Clerk. By T, Bai.es. Second 

edition, 92 pp. fcap. 8vo. (l^OJT) 

Glossary of Technical Terms u.sed in Architec- 
ture and the Building Trades. By G. J. Burns. 
136 pp. crown Svo. (1896) 

Chimney Design and Theory. By W. W. 

" Christie. Second edition, 54 illus. 200 pp. 

• crown Svo. (New York, 1902) ... ... net ' 

Approximate Estimates By T. E. Coleman. 

* Third edition, 481 pp. oblong 321110, leather. 

. (1907) ' net 

{Stable Sanitation and Construction. By T. E. 

Coleman. 183 illus. 226 pp. crown 8vo. {1897) 


4 6 

I o 

8 6 

5 o 

6 o 

8 6 

X 6 

3 6 

12 6 

5 o 
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Architectural Examples in Brick, Stonci, Wood 
and Iron. By \\\ Fiu.lkkion. Thiid edition, 

245 plates, 254 pj-j. demy 4to. {JfJOS} ... nd 15 o 

Bricklaying System. By F. B. (Blbreth. Fully 

illustrated, 321 pp. 8vo. Yoi'k, lUOH) nd 12 f) 

u 

Field System. By F. B. (iiMJKETH. 194 })]). I2ino 

leatlier. {Nai> Yorh^ lUOS) ... ... ... nd 12 6 

The Building Trades Pocket Book. Compiled 
by R. Hall. 121110. With interchangeable 

diary nd i 6 

Ditto ditto, in leather ... ... ... nd 2 6 

The Clerk of Works’ Vade Mecum. By G. G. 

Hoskins. Seventh edition, 52 pp. fcap. Svo. (/W/) i 6 

A Handbook of Formulae, Tables, and Memo- 
randa, for Architectural Surveyors and others 
engaged in Building. ByJ.T. Hurst Fifteenth 
edition, 512 pp. royal 321110, roan. { 1005 ) nd 5 o 

Quantity Surveying, for the Use of Surveyors, 
Architects, Engineers and Builders. By J. 

Leaning. Fifth edition, 936 pp. demy 8vo. 

(lOOi) tiet 1 ^ o 

Obstruction to Light. A Giaphic Method of 
delennining Problems of yVncient IJghts. J'ly 
H. B. Molesworth. 9 folding plates, 4I0. 

net 6 o 

Suburbaui Houses. A series of practical plans. 

By J. H. Pearson. 46 plates and 12 pp. text, 
crown 4to. ( 1005 ) net 76 

Solid Bitumens, their Physical and Chemical 
Properties and Chemical Analysis. By S. F. 

Peckham. 23 illus. 324 pp. 8vo. (Neiv York, 

1909 ) nd i i o 

Rcmian Architecture, Sculpture and Ornament. 

By G. B. Piranesi, 200 plates, reproduced in 
facsimile from the original. 2 vols. Imperial folio, 
inwtippers. ( 1900 ) net 2 2 o 
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The Seven Periods of English Architecture, 

• defined and illustrated. J:iy 1 C. Sharpe. Third 
edition, 20 steel jdates, royal Hvo. (JiHSS) 

Our Factories, Workshops and Warehouses, 

their Sanitary and Fire-Resisting Arrangements. 
By B. H. Thwaite. 183 ilhis. 282 pp. crown 8vo. 


Elementary Principles of Carpentry. Fiy T. 

'J'KKnGoi.D and j. T. HnKsr. ICiexeiilli edition, 
48 plates, 517 pp. crown Svo. 

• 

Practical Stair Building and Handrailing. By 

W, H. Wood. 32 plates, iji pp. crown 4to. 
' 

Spons’ Architects’ and Builders’ Pocket Price- 
Book, Memoianda, Tables and ihices. Edited 
by Ci.vJ'i' Young. Revised by STANroKD M. 
Brooks, lllustiated, 552 pp. ibino, leather cloth 
(size in. by 3J in. by in. thick). Issued 
annually ... ... ... ... ... net 

Heating Engineers’ Quantities. By W. L. Whitk: 
aiul (i. M. WiiirE. 4 jilates, 33 pp. folio. {19J0) 

net 


ARTILLERY. 


Guns and Gun Making Material. By G. Ede. 
Clown 8vo. (AV<S\b) ... 

Treatise on Application of Wire to Construction 
of Ordnance. By J. A. Longridge. 180 pp. 8vo. 
( 2884 ) 

^ The Progress of Artillery : Naval Guns. By J. A. 

Longridge. 8vo, sewed. (1890)... 

The Field Gun of the Future. By J. A. Long- 
ridge. Svo, sewed. (180'^) 


12 6 

9 o 

12 6 

10 6 

3 o 

10 6 

6 o 

I 5 o 

2 o 


2 6 
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BRIDGES, ARCHES, ROOfS, AND * 
STRUCTURAL DESIGN. 

Strains in Ironwork. By Henry Adams. I'ourtli ^ 

edition, 8 plates, 65 pj). crown 8vo. ... 5 o 

The Practical Designing of Structural Ironwork. 

By Henry Adams. 13 })lates, 194 pp. Svo. (ISi^Jf) S 6 

Designing Ironwork. By Henry Adams. Second 
series. 8vo, sewed. 

Part I. A Steel Box Girder. o 9 

,, 11 . Built-up Steel Stanchions i 3 

,, III. Cisterns ami Tanks. {liHJrJ) net i o 

,, IV. A Fireproof Floor. net i o 

A Practical Treatise on Segmental and Elliptical 
Oblique or Skew Arches. By G. J. Bi-:ll. 

Second edition, 17 plates, 125 p)). royal Svo. 

(1906) ... ... ... ... ... ... net 1 i o 

Economics of Construction in relation to Framed 
Structures, By R. H. Bow. Thiid thousand, 

16 plates, 88 pp. 8vo. (JS7o) 5 o 

Theory of Voussoir Arches. By Prof. W. Cain. 

Third edition, 201 pp. i<Smo, boards. (New York^ 

1905) ... ... ... ... ... ... net 2 o 

New Formulae for the Loads and Deflections of 

Solid Beams and Girders. By W. Donaldson. 

Second edition, 8vo. (187'Ji) * 4 6 

l^lhte Girder Railway Bridges. By M. Fn/- 

MAURiCE. 4 plates, 104 pp, 8vo. (1895) 6 o 

iPocket .Book of Calculations in Stres.ses. By 
E. M. George. 66 illus. 140 pp. royal 32mo, half 
roan. (1895) 36 

'Strains on Braced Iron Arches and Arched Iron 

Bridges. By A. S. Hkaford. 39 pp. 8 vo. (1888) 6 o« 

Tables for Roof Framing. By (F D. Inskip. 

■ Second edition, 451 pp. 8vo, leather. (New Yorh^ 

, 1^5) ... net 


12 6 
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Stresses in Girder ‘and Rodf Frames, for both 

, dead*ancl live loads, by simple Midtiplication, 
etc. By F. R. Johnson. 28 plates, 215 pp. 
crowu 8vo. (ISOJf) ... 

A Graphical Method for Swing Bridges. By 

B. F. La Rue. 4 ])Iates, 104 pp. 181110, boards. 
{Mew York, ... ... ... ... net 

Notes on Cylinder Bridge Piers and the Well 
System ol Foundations. By J. Newman. 144 pp. 

8 VO. (/(SVy.;) 

A New I^ethod of Graphic Statics ajiidied in the 
Construction of Wiouf^dit Iron Girders. By E. 
Olander. j 6 plates, small folio. ( 1887 ) 

Reference Book for Statical Calculations. By 

F. Ruff. With diagrams, 140 pp. crown 8vo. 
[ 1006 ) ... ... ... ... ... ... net 

The Strength and Proportion of Riveted Joints. 

By B. B. Stonky. 87 pp. 8vo. ( 1887 t) ... 

The Anatomy of Bridgework. By W. H. Thorpe. 
T03 illus. 190 pp. crown 8vo. ( 1006 ) ... net 

CEMENT AND CONCRETE. 

Portland Cement: its Manufacture, Testing and 
Use. By D. B. Buteer, Second edition, 97 illus. 
39^1 pp, demy 8vo. ( 1005 ) ... ... ... net 

Theory of Steel-Concrete Arches and of Vaulted 
Structures. By W. Cain, Fourth edition, 27 
illus. 212 pp. i8mo, boards. (New York, 1006 ) net 

Cement Users’ and Buyers’ Guide. By Calcare. 
115 pp. 321110, cloth. ( 1001 ) nef 

Diagrams for Designing Reinforced Concrete 
Structures. By Ci. F. Douge. 31 illus. 104 pp. 
oblong folio. (New York^ 1910 ) ... ... tiet 

Cements, Mortars, and Concretes ; their Physical 
properties. By M. S. Falk. 78 illus. 176 pp. 
8vo. (New Yorkf 1004 ) net 


6 o 

2 o 

6 o 

10 6 

5 o 

5 o 

6 o 

16 o 

t 

2 o 

I 6 

17 o 
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Concrete Construction, Methods and Cost. By 

H. P. riiJ.i.hTTE and C. S. Hill. 310 illus.o 
690 pp. 8 VO. {New York ^ 190^) ... ... net 

Engineers’ Pocket-Book of Reinforced Concrete. 

By E. L. Hkidknrkich. 164 ilius. 3641^!). crown 
8vo, leather, gill edges. {New York, 1909) net 

Concrete Inspection. By ('. S. Hill. Illustrated^ 
179 p]). i jino. (New York, 19(^9) .. ... net 

Reinforced Concrete. By 1- Met'i iioin. jS 
illus. 1*28 j)j). crown Svo. [New York, I99S) net 

Concrete and Reinforced Concrete. By II. A. 

Reid. 715 illus. 884 p[». loval Svo. {New York, 
1907) ; net 

Theory and Design of Reinforced Concrete 
Arches. By A. Kli tekdahl. 41 illus. 126 p]>. 

8 VO. [Ne'W York, ]90S) ... net 

Practical Cement Testing. By \\'. P. d'AM.oK. 
With 142 illus. 329 pp. dciny 8\o. {New York, 
1900) ... ... ... ... ... ... net 

Concrete Bridges and Culverts. B 3 IJ. G. 

Tvkreli.. 66 illus. 251 ])p. crown Svo, leathci 

net 


CIVIL ENGINEERING. 

Canai.s, Surveying. 

{See also Irrigation and Water Sulply.) 


Practical Hints to Young Engineers Employed 
on Indian Railways. By A. C. Addis. 
With 14 illus. 154 pj>. 121110. { 1910 ) ... net 


.X^evelling, Barometric, Trigonometric and Spirit. 
^ By 1 . O. Baker. Second edition, 15 illus. 145 
pp. 181110, iioards. (New York, 1900 ) 


net 


No£es on Instruments i)est suited for hhigdneering 
Field Work in India and the Colonies. By 
vW^ G. Bligh. 65 illus. 218 pp. 8 VO. { 1899 ) ... 


I I o 
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^ 6 
6 6 

21 o 

8 6 

12 6 

12 6 
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2 o 
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The Sextant and other Reflecting Mathematical 
• Instruments. By B. U. I^kainakd. 33 iilus. 

120 pp! 181110, boards, [Nem Yorhy net 2 o 

Practical Designing of Retaining Walls. By 

Biof. W, Cain, i'iftli edition, 14 ilhis. 172 pp. 

i8jno, boards. [New York, liHhS) ... ... net 2 o 

The Mahitenance of Macadamised Roads. By 

d'. (aiJiKiNGToN. Seeoiid edition, 186 pp. 8vo. 

{1SU,>) 7 6 

Retaining Walls in Theory and Practice. i>y 

T. E. Cor.hMAN. 104 illus. i()o jip. crown 8vo. 

(lOO^i) ... ... ... ... ... ... net 5 o 

The Barometrical Determination of Heights. 

By F. j. B. ('oKOhiKo. Ciovvn 8\o, liiii}) leather. 

{New Yorh, net 4 6 

On Curved Masonry Dams. l'>y W. B. Cuvkn try, 

8vo, sewed. (/«VP.^) ... ... ... ... ... 2 o 

A Practical Method of Determining the Profile 
of a Masonry Dam. By W. B. Coventry. 

8vo, sewed. (/«Sd4) ... ... ... ... ... 2 6 

The Stresses on Masonry Dams (oblique sections). 

By W. B. Coventry. 8vo, sewed. { 1 SH 4 ) ... 20 

Tables for facilitating the Calculation of Earth- 
works. l^y B. Cunningham. 120 pp. royal 8vo 10 6 

• 

Handbook of Cost Data for Contractors and 
Engineers. By H. P. Chj.kttk. 1854 pp. 
crowai 8vo, leather, gilt edges. (Ne-w York, lUJO) net i i o 

Rock Excavation, Methods and Cost. By H. P. 

Gillette. 56 ilius. 376 pp. crown 8vo. (New York, 

lOOJf) net 12 6 

High Masonry Dams. By E. S. Gould. With 
' illus. 88 pj). i8mo, boards. [New York, J<S[)7) net 2 o 

Grace’s Tables for Curves, with hints to young 
engineers. 8 figures, 43 pp. oblong 8vo. {Ifm) 

net 5 o 
B 
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Grace’s Earthwork Tables. 36 doul)le-i>age tables-, 

4to. { 1007 ) net 

Railway Tunnelling in Heavy (irouiKi. J>y C 

Griffkr. 3 plates, 66 pp. royal 8vo. (J<S 70 ) . ' 7 

Levelling and its General Application. Jly T. 

Hom.owav. Second edition, 53 illns. 147 p[). Svo. « 

5 

Waterways and Water Transport in dideKnt 
Countries. By J. S. Jeans. 55 illns. 520 })p. Svo. 

{LSOO) net y 

Table of Barometrical Heights to 20,000 Fee*t. 

By W. 11 . Mackesy, with some jiractical 

tions by Sir (Biildford Molesworth. 1 jilate, .14 

pp. royal 321110. (/<ViV^) ... ... 3 

Aid Book to Engineering Enterprise. By B. 

Matiieson. Third edition, illustrated, yifi pp. 
incdiurn Svo, buckram. (ASVW) ... ... ... i 4 

A Treatise on Surveying. By U E. Minm.EToN 
and O. Chadwick. Second edition, royal Svo. 

Part 1 . 1 1 plates, 296 pp. {IOO4) ... 10 

,, II. P'ully illustrated, 334 pp. ( 1000 ) 10 

A Pocket Book of Useful Formulae and Memo- 
randa, for Civil and Mechanical Engineers. By 
Sir C. L. Molesworth and H. B. Molesworth. 

With an Electrical Sujipleinent by W. H. Moles- 
worth. Twenty-sixth edition, 760 illus. 901 pp. ^ 
royal 321110, French morocco, gilt edges. ( 1008 ) net 5 

The Pocket Books of Sir G. L. Molesworth and 
J. T. Hurst, printed on India jiaper and bound 
in one vol Royal 321110, lussia, gilt edges net 10 

Metallic Structures : Corrosion and Fouling and 
their Prevention. By j. Newman. Illustrated, 

385 pp. crowrt Svo. ( 1800 ) 9 

Scamping Tricks and Odd Knowledge orcasion- 
' ally practised upon Public Works. By j. New- 
man. New impression, 129 jip. crown Svo. [ 1008 ) 

net 


2 
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Earthwork Slips and Subsidences on Public 
Works. By J. Newman. 240 pp. crown 8vo, 

{ 1890 ) 7 6 

Co-ordinate Geometry as applied to Land Survey- 
ing. By W. Pn.KJNGTON. 5 illus. 44 pp. i2mo. 

{ 1909 ) ... ... ... ... ... ... net 1 6 

Diagrams for the Graphic Calculation of Earth- 
works Quantities. By A. H. Koei.rts. Ten 
cards, fcap. in cloth case ... ... ... net 10 6 

Pioneering. By !•'. Shkleord, illustrated. SS pp. 

crown 8vo. {lOOti) ... ... ... ... net 3 o 

Topograpliical Surveying. By G. J. Sphcht. 

Second edition, 2 ])lales and 2<S illus. 2io pp. iSiiio, 
boards. {New Yoek, J 898 ) ... ... ... net 2 o 

Spons’ Dictionary of Engineering, Civil, Mec hani- 
cal, Military and Naval. 10,000 illus. 4300 pp. 
super royal 8vo. { 1874 , Supplement issued in 188 J). 

Complete with Supplement, in 1 1 divisions net 3 10 o 
Ditto ditto in 4 vols. ... ... net 330 

Surveying and Levelling Instruments, l^y W. F. 

Stanley. Third edition, 372 illus. 562 pp. crown 

8vo. { 1901 ) 7 6 

Surveyor’s Handbook. By T. U. Taylor. iiC 
illus. 310 pp, crown 8vo, leather, gilt edges. 

{New York, 1908 ) ... ... ... ... net 8 6 

Logarithmic Land Measurement. By J. Wallace. 

32 pp. royal 8vo. ( 1910 ) ... ... ... net 5 o 

Hints on Levelling Operations. By W. H. 

Wells. Second edition, 8vo, sewed. ( 1890 ) ... 10 

The Drainage of Fens and Low Lands by 

(jravitation and Steam Power. By W. H. 

Wheeler. 8 plates, 175 iij). 8 vo. ( 1888 ) ... 12 6 

Stadia Surveying, tlie theory ot Stadia Measure- 
ments. By A. Winslow. Fifth edition, 148 pp. 
i8mo, boards. {Neiv York, 19071 ) ... ... net 2 o 

Handbook on Tacheometrical Surveying. By 

C. Xydis. 55 illus. 3 plates, 63 pp. 8vo. { 1909 ) 

net 6 o 
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DICTIONARIES. 

Technological Dictionary in the English, Spanish, 
German and French Languages. J^y D. 

Caki.os HiihLiN Y Akssi). Growl] Svo. 

Vol. I. English - Spanish- GiKkman - French, 

609 pp. [JUOd) net 

Vol. II. CiERMAN - I^NGLISH - FrENCH-SpANISH. 

720 pp. { 1 UOS) net 

Vol. III. French-Ciekman-Spanish- Fnglisii. 

In pycpaniUoiL • 

^Vol. IV. Spanish-French- E.nglish -German. 

750 pp. {lUlO) net 

English-French and French- English Dictionary 
of the Motor-Car, Cycle and Boat. Fy F. 

Lucas. 171 pp. crown cSvo. [VJOI)) ... net 

Spanish-English Dictionary of Mining Terms. 

By F. Lucas. 78 pp. 8vo. {VMo) ... net 

English-Russian and Russian-English Engineer- 
ing Dictionary. By L. Meycliar. ioo pp. 

i6mo. { 1909 ) net 

Reed’s Polyglot Guide to the Marine Engine, in 

English, P'rcnch, German and Norsk. Second 
edition, oblong 8vo. { 1900 ). net 


DOMESTIC ECONOMY. 

Food Adulteration and its Detection. By J. P. 

Batthrshall. 12 plates, 32S pp. demy 8vo. 
{New York, 1887 ) 

How to Check Electricity Bills. By S. W. 

Borden. 41 illus. 54 pp. crown 8vo. {New York, 
1907 ) net 

Practicail Hints on Taking a House. By II. P. 

\ Boulnois. 71 pp. 181110. { 1885 ) ... 
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The Cooking Range, its Failings and Kennxlies. 

• By F. Dvf,. 52 pp. tcap. 8vo, sowed. {/SS8) ... 06 

The Kitchen Boiler and Water Pipes. By II. 

(Ikimshaw. Svo, sewed. {JS\S7) uei i o 

Cookejy and Domestic Management, including 
eeondnn'c and middle class Piactical Cookery. 

By K* Mkli asH. 56 coloured ]>lates and 441 

illus. 987 pp. snper-royal Svo. (n^OJ) ... net 16 o 

Spons’ Household Manual. 250 ilhis. 1043 pp. 

demy ^vo. {WOJ) ... ... ... y 5 

Bitto ditto half-bound French 

morocco ... ... ^ o 

Handbook of Sanitary Information for House- 
holders. By K. S. Tracv. 33 illus. 114 pp. 

181110. {New York, PM){)) ... ... ... ... 2 6 

DRAWING. 

The Ornamental Penman’s, Kngraver's and Sign 
Writer’s Pocket Book of Alphabets. By B. 
Alexander. Oblong 121110, sewed 06 

The Draughtsman’s Handbook of Plan and Map 
Drawing. By G. G. Andre. 87 illus. and 34 
pl^in and coloured plates, 162 pp. crown 410. {IS91) 9 o 

Slide Valve Diagrams : a French Method for their 
Construction. By L. Bankson. i8mo, boards. 

{New Yorh, ISm) net 2 o 

A System of Easy Lettering. By J. H. Cromwell. 

With Supplement by G. Martin. Sixth thou- 
sand, oblong 8vo. {New York^ 1900) ... net 2 o 

Plane Geometrical Drawing. By R. c. Fawdry. 

Illustrated, 185 jip. crown 8vo. {1901) ... net 3 o 

Twelve Plates on Projection Drawing. By O. 

Gueth. Oblong 4to.'j {New York, UHM) ... net 3 o 
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Hints on Architectural Draughtsmanship. By* 

G. VV. T. Hallatt. l^'cnirlli edition, So pp. 
iHriio. (li)OG) ... ... ... ... I 

A First Course of Mechanical Drawing (Tracinj^O. 

J^y G. Halliday. Ghlon*^ 4(0, sewed ... ... 2 

Drawings for Medium-sized Repetition Work., 

By K. 1 -). Spinney. With ^7 illiis. ijo pp. Svo. 

{1U09) net 3 

Mathematical Drawing Instruments. By \\\ V. 

Stanley. Seventh edition, 265 ilhis. 370 pp, 
crown Svo. (1900) ... ... ... ... ... 5 


ELECTRICAL ENCIREERIWC. 

Practical Electric Bell Fitting. l>y 1'. G. Am sop. 

Tenth edition, 1S6 illus. inclndinj^ S folding plates, 

185 pp. crown Svo. (JUOe')) 3 

Telephones : their Construction and Fitting. By 
F. C. Allsop. Eighth edition, 184 ilhis. 222 pp. 
crown Svo. (1909) ... ... ... ... ... 3 

Thermo-electric Reactions and Currents between 
Metals in Fused Salts. By T. Andrews. Svo, 
sewed. (1896) i 

Auto-Transformer Design. By A. H. Avery. 

25 illus. 60 pp. Svo. (1909) ... ... net 3 

Principles of Electric Power (Continuous Current) 
for Mechanical Engineers. By A. H. Bate, 

63 illus. 204 pp. crown Svo. (tOOr*) (Finsbury 
Technical Manual) ... ... ... net 4 

Practical Construction of Electric Tramways. 

By William R. Bowker. 93 illus. 119 pp. Svo. 

(1903) net 6 

Design and Construction of Induction Coils. 

. ’ By a. F. Collins. 155 illus. 272 pp. demy Svo. 

' (New York, 1909) net 
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Switchboard Measuring Instruments for ron- 
* tinuous anti Polyphase Ciiiients. By J. (\ 

CoNNAN. 117 illus. 150 pp. Svo, clotli. [/OOS) 

net 5 o 

Electric Cables, their Construction and Cost. 

D. Covi.K and F. J. (). Howk, With many 
(ha<^ia!iis and 216 tables, 467 pp. crown Svo, 
leatlier. ... ... ... ... net 15 o 

Management of Electrical Machinery. By F. B. 

Crockkr and S. S. Wiii-klkk. Eif>;htli edition, 

131 ilUis. 223 pp. crown <Svo. (Neiv York, 

net 4 6 

Electric Lighting : A Practical Exposition of the 
y\rt. By F. B. Crockkr. Royal cSvo. [Neto York.) 

Vol. 1. The Generating Plant. Sixth 

edition, 213 ilhis. 470 pp. (t 994 ) nd 12 6 

Vol. IT. Distributing Systems and 

Lamps. Second edition, 391 illus. 

505 pp. (/,WJ) net 12 6 

The Care and Management of Ignition Ac- 
cumulators. By 11 . 11 . U. ('ROSS. 12 illus. 74 
pp. crown Svo, limi). (S. & C. vSkriks, No. 19.) 

( 1910 ) net I 6 

Elementary Telegraphy and Telephony. By 

Arthur Crotch. 238 illus. 223 pp. Svo. ( 190 ei.) 
(J'lNSiUTRY Technical Manual) ... ... net 4 6 

Electricity and Magnetism in Telephone Main- 
tenance. By Cf. W. CuMMiNG.s. 45 illus. 137 ])p. 

Svo. (New York, 1908 ) net C 6 

Grouping of Electric Cells, By W. F. Du nton. 

4 illus. 50 ])p. fcap. Svo. ( 1906 ) ... ... net 1 6 

^ Magnets and Electric Currents. By Prof. J. A. 

Fleming. Second edition, 136 illu.s.' 417 pp. 
crown Svo ( 190 )i) ... ... ... ... net 5 o 

Notes on Design of Small Dynamo. By George 
Halliday. Second edition, 8 plates, Svo. ( 1895 ) 
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Practical Alternating Currents and Power 
Tranmission. l>y N. Harrison. 172 illiis.* 
375 Pl>- crown 8vo. (Neiv York, IDOO) ... net 

Making Wireless Outfits. r>y N. Harrison. 27 
ilhis. Cm pp. crown Svo, limp. (S. & C. Skriks, 
No, II.) {New York, mm) 

Wireless Telephone Construction. By N. Harri * 

SON. 43 illus. 73 pp. crown Svo, limp. (S. & C. 
Skries, No. 12.) {New York, lUOU) ... net 

The Phoenix Fire Office Rules for Electric Li^^h^ 
and Electrical Power Installations. By M. 
Heaphy. Thirt3^-seventh edition, (Svo, sewed. 
{1908) 

Testing Telegraph Cables. By Colonel V. Hos- 
KiCER. Third edition, crown Svo. {18S!f) 

Long Distance Electric Power Transmission. 

J^y R. W . Hutchinson. 136 illus, 345 pp. crown 
Svo. (New York, 7.W7) nei 

Theory and Practice of Electric Wiring. B>' 

W. S. InmnsoN. iig illus. 366 pp. crown Svo. 
(im)) net 

Practical Electrical Engineering for Elementary 
Students. By W. S. ImurrsoN. Wdth Oi illus. 
155 pp. crown Svo. (1910) net 

General Rules recommended for Wiring for the 

Supply of lilectrical Energy. Issued by 1 'hk 
Institution of Electrical Ji^NGiNEEKS. Svo, 
sewed. (Revised, April 1907) ... ... net 

Form of Model General Conditions recom- 
mended by The Institution of Electrical 
Engineers for use in connection with Electrical 
Contracts. Svo, sewed. (1906) net 

H^dbook of Electrical Testing. By H. R. 

•• " Kempe. Seventh edition, 2S5 illus. 706 pp. demy 

' Svo. (1908) net 
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Application of Electricity to Railway Working. 

• By tv. E. Langdon. 142 illus. and 5 plates, 
347 pj). 8vo. {1897) 

How to Become a Competent Motorman. By 

V. B. Livermore and J. Williams. 45 illus. 
252 pp. i2rno. (New York, 1903) net 

Electromagnets, their design and construction. By 
A. N. Mansfield. 36 illus. 155 pp. i8mo, boards. 
(New York, 1901) ... ... tiet 

Telephoilfe Construction, Methods and Cost. 

By C. Mayer. With x\p})endices on the cost of 
materials and labour by J. C. Slippy. 103 illus. 
284 pp. crown 8vo. {Neni York, 1908) ... net 

Induction Coils. By N. H. Schneider. Second 
edition, 79 illus. 285 pp. crown 8vo. [Neiv York, 
1901) net 

Electric Gas Lighting. By N. H. Schneider. 
57 illus. loi pp. 121110. (S. & C. Series, No. 8.) 
(New York, '1901) ... ... ... ... net 

How to Install Electric Bells, Annunciators and 
Alarms. By N, H. Schneider. 59 illus. 63 pp. 
crown 8vo, limp. (S. & C. Series, No. 2.) (New 
York, 1905) ... ... ... ... ... net 

Modern Primary Batteries, their construction, use 
and maintenance. By N. H. Schneider. 54 
illus. 94 pp. crown 8vo, limp. (S. & C. Series, 
No. I.) (New York, 1905) ... ... ... net 

Practical Engineers’ Handbook on the Care 

and Management of Electric Power Plants. 

By N. H. Schneider. 203 illus. 274 pp. crown 
8 VO. (New York, 1906) ... net 

Electrical Circuits and Diagrams, illustrated and 
explained. By N. H. Schneider. 8vo, limp. 
(S. & C. Series, Nos. 3 and 4.) (New York) 

Part I. 217 illus. 72 pp. (1905) ... net 

Part 2. 73 pp. (1909) net 
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Electrical Instruments and Testing. By N. H. 

Schneider. Third edition. 133 illus. 239 pp.. * 
crown 8vo. {New York^ 1907) 7iet 4' 

4r 

Experimenting with Induction Coils. 'By N. H. 

Schneider. 26 illus. 73 pp. crown 8vo, limp. 

(S. & C. Series, No. 5.) (New York, 1900) net * i 

t 

* Study of Electricity for Beginners. By N. H. 

Schneider. 54 illus. 88 pp. crown 8vo, limp. 

(S. & C. Series, No. 6.) (New York, 1905) net i 

• 

Practical Electrics : a Universal Handybook on 
Every Day Electrical Matters. Seventh edition, 

126 illus. 135 pp. 8vo. (S. & C. Series, No. 13.) 

(Ne7(J York, 1902) ... ... ... ... net i 

The Voltaic Accumulator : an elementary treatise. 

By E. Reynier. Translated from the French by 
J. A. Berly. 62 illus. 202 pp. 8vo 9 

Pry Batteries : how to Make and Use them. By a 
Dry Battery Expert. With additional notes 
by N. H. Schneider. 30 illus. 59 pp. crown 8vo, 
sewed. (S. & C. Series, No. 7.) {^ew York, 

1905) net i 

The Diseases of Electrical Machinery. By 

E. Schulz. Edited, with a Preface, by Prof. 

S, P. Thompson. 42 illus. 84 pp. crown 8vo net • 2 

Electric Toy-Making. By T. O. Sloane. Fif- 
teenth edition, 70 illus. 183 pp. crown 8vo. (New 
York, 1903) net 4 

Electricity Simplified. By T. O. Sloane. Tenth 

edition, 29 illus. 158 pp. crown 8vo. (New York, 

1901) net 4 

How to become a Successful Electrician. By 

*. T. 0 .: Sloane. Third edition, illustrated, crown 
Svo. (New York, 1899) net 
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Electricity: its Theory, Sources and Applications. 

By J. .T. Sprague. Third edition, 109 illus. 

65 « pp. crown 8vo. '{1892) net 7 6 

% 

Telegraphic Conflections. By C. Thom and 
W. II. Jones. 20 {>lates, 59 pp. oblong 8vo. {New 

1892) ; net 3 6 

• 

Rontgen Rays and Phenomena of the Anode and 
Cathode. By E. P. Thompson and \V. A. 

Anthony. T05 illus. 204 pp. 8vo. ^[New York, 

1896) ... ... ... ... ... ... net 4 6 

Dynamo Electric Machinery. By Prof. S. P. 
Thompson. Seventh edition, demy 8vo. (Fins- 
bury Technical Manual.) 

V^oi. I. Continuous-Current Machinery, 

With 4 coloured and 30 folding 
l)lates, 573 illus. 984 pp. {1904) net i 10 o 

Vol. II. Alternating Current Machinery. 

15 coloured and 24 folding plates, 

546 illus. 900 pp. (1905) net i 10 o 

Design of Dynamos (Continuous Currents). By 
Prof. S. P. Thompson. 4 coloured and 8 folding 
plates, 243 pp. demy 8vo. {1908) net 12 o 

Schedule for Dynamo Design, issued with the 
above, bd. each, 4s. per doz., or 185. per 100 net 

Curves of Magnetic Data for Various Materials. 

A reprint on transparent paper for office use of 
Plate L from Dynamo Electric Machinery, and 
measuring 25 in. by 16 in. ... ... ... net o 7 

The Electromagnet. By C. R. Underhill, 67 

illus. 159 pp. crown 8vo. (New York, 1908) net. 6 6 

Practical Guide to the Testing of Insulated 
Wires and Cables. By H. L. Webb. Fifth 
edition, 38 illus. 118 pp. crown 8vo. (New York, 

1902) net 4 6 


c 2 



20 


B. i F. N. 8PON, Limited. 


FOREIGN EXCHANGE. 

r 

English Prices with Russian Equiv^ents (at 

Fourteen Kates of Exchange). English prices 
per lb., with equivalents in roubles and kopecks » 
per pood. By A. Adiassewich. 182 pp. fcap.^ 

321110, roan. {I90S\... ... ... ... net i 

English Prices with German Equivalents (at 

Seven Rates of Exchange). English prices per 
lb., with equivalents in marks pt;r kilogramme^ 

By St. Koczorowski. 95 pp. fcap. 321110, roan. 

[1009) net i 

English Prices with Spanish Equivalents. At 

Seven Kates of Exchange. English prices per 
lb., with equivalents in pesetas per kilogramme. 

By S. Lambert. 95 pp. 321110, roan. (1910) net 1 

English Prices with French Equivalents (at 

Seven Rates of Exchange). English prices per 
lb. to francs per kilogramme By H. P. 
McCartney. 97 pp. 32nio, roan. (1007) net 1 

Principles of Foreign Exchange. By E. Mathe- 
soN. Fourth edition, 54 pp. 8vo, sewed. (190/)) 

net o 


GAS AND OIL ENGINES. 

The Theory of the Gas Engine. By D, Clerk 
Edited by F. E. Idell Third edition, 19 illus. 

180 pp. 181110, boards. (New York, 1903) ... net 2 

The Design and Construction of Oil Engines. 

By A. H. Goldingham. Third edition, 112 
illus. 260 pp. crown 8vo. (New York, 1010) net 10 

Ghs Engiiie in Principle and Practice. By A. H. 

- Goldingham. 107 illus. 195 pp. 8vo, cloth. (New 
\ , York, 1907) 
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Practical Hand-Book on the Care and Manage- 
• ment of Gas Engines. By G. Lieckfeld. 
Third edition, square i6mo. (New York^ 1896) ... 

Elements of Gas Engine Design. By vS. A. jMoss. 
^97 PP- boards. [New York, 1907)... net 

Gas and Petroleum Engines. A Manual for Stu- 
dents and Engineers. (P^insbuky Technical 
Manual.) By Prof. \V. Robinson. Third edition 
in preparation 


GAS LIGHTIHC. 

Gas Analyst’s Manual (incorporating Hartley’s 
“ Gas Analyst’s Manual ” and “ Gas Measure- 
ment”). By J. Abadv. 102 illustrations, 576 
pp. demy 8vo. (1902) net 

Gas Works : their Arrangement, Construction, Plant 
and Machinery. By P'. Colyer. 31 folding 
plates, 134 pp. 8vo. (1881^) ... ... net 

Transactions of the Institution of Gas En- 
gineers. Edited by Walter T. Dunn, 
Published annually. 8vo ... ... ... net 

Lighting by Acetylene. By F. Dye. 75 illus. 

200 pp. crown 8vo. (1902) ... ... net 

A Comparison of the English and French 
Methods of Ascertaining the Illuminating 
Power of Coal Gas. By A. J. \'an Eijnd> 
HOVEN. Illustrated, crown 8vo. (1897) ... 

Gas Lighting and Gas Fitting. By W. P. Gerhard. 
Second edition, 190pp. i8mo, hoards. (New York, 
1894) ••• ... ... ... ... net 

A Treatise on the Comparative Commercial 
Values of Gas Coals and Cannels. By D. A. 

Graham. 3 plates, ioo pp. Svo. (1882) 

The Gas Engineer’s Laboratory Handbook. By 

J. Hornby. Third edition, revised, 70 illus. 330 
pp. crown Svo. (1910) net 
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HISTORICAL AND BIOGRAPHICAL. 

Extracts from the Private Letters of the late'' 

Sir William Fothergill Cooke, 1^36-9, relating 
to the Invention and Developnienl of the Electric 
Telegraph ; also a Memoir by LvATimer Clark. ^ 
Edited by F. H. Webb. Sec. Inst.E.E, 8vo. (1S9S), 3 

A Chronology of Inland Navigation in Creat 

Britain. By H. R. De Salis. Ciown 8vo, {1897). 4 

A History of Electric Telegraphy to the yeai; 

1837. By J. J. Fahie. 35 illus. 542 pp. crown 8vo. 

(1889) 2 

History and Development of Steam Locomotion 
on Common Roads. By W. Fletcher. 109 
illus. 288 pp. 8vo ... ... ... ... ... 5 

Life as an Engineer : its Lights, Shades, and 
Prospects. By J. W. C. Haldane. 23 plates, 

338 pp. crown 8vo. (PJ05) ... ... ... net 5 

Philipp Reis, Inventor of the T(;]ephone: a Bio- 
graphical Sketch. By Prof. S. P. Thompson. 

8 VO, cloth. (1883) 7 

The Development of the Mercurial Air Pump. 

By Prof. S. P. TnOiMPSoN. Illustrated, royal 8vo, 
sewed. (1888) i 


HOROLOGY. 

Watch and Clock Maker’s Handbook, Dic- 
tionary and Guide. By F. ]. Britten. Tenth 
, edition, 450 illus. 492 pp. crown 8vo. (1902) net 5 

The Springing and Adjusting of Watches. By 

F. T. Britten. 75 illus. 152 pp. crown 8vo. 

(1898) net ' 3 

;PiiiJe E^say on the Balance Spring and its Iso- 
chronal Adjustments. By M. Immisch. 7 illus. 

. 50 pp, crown 8vo. (1872) 2 

' kr 



E. & F. N. SPON, Limtto. 


28 


HYDRAULICS AND HYDRAULIC 
" MACHINERY. 

{See also Watkr Supply.) 

Pum^S: Historically, Theoretically and Practically 
Considered. By P. R. Bjorling. Second edition, 
156 illus. 234 pp. crown 8vo. (189S) 

Pump Details. By P. R. Bjorling.- 278 illus. 
21 1 crown 8vo. (1892) 

Pumps and Pump Motors : A Manual for the use 

of Hydraulic Engineers. By P. R. Bjorling. 
Two vols. 261 plates, 369 pp. royal 4to. (1895) 

net 

Practical Handbook on Pump Construction. 

By P. R, Bj6rling. Second edition, 9 plates, 
90 pp. crown 8vo. (190J^ ... 

Water or Hydraulic Motors. By P. R. Bjorling. 
206 illus. 287 pp. crown 8vo. (1908) 

Hydraulic Machinery, with an Introduction to 
Hydraulics. By R. G. Blaine. Second edition 
with 307 illus. 468 pp. 8vo. (Finsbury Technical 
Manual). (1905) net 

Practical Hydraulics. By T. Box. Fifteenth 
edition, 8 plates, 88 pp. crown 8vo. (1909) net 

Hydraulic^ Steam, and Hand Power Lifting and 
Pressing Machinery. By F. Colyer. Second 
edition, 88 plates, 21 1 pp. imperial 8vo. (1892) net 

Pumps and Pumping Machinery. By F. Colyer. 
Vol. I, Second edition, 53 plates, 212 pp. 8vo 

(1892) net 

Vol. 11 . Second edition, 48 plates, 169 pp. 8vo. 

(1900) net 

Construction of Horizontal and Vertical Water- 
wheels. By W. Cullen. Second edition, small 
4to. (1871) 
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Donaldson's Poncelet Turbine and Water Pres- 
sure Engine and Pump. By W. Donaldson. • 

4to. (1S83) •. 5 

Principles of Construction and Efficiency of^ 
Waterwheels. By W. Donaldson. 13 illus. 

94 pp. 8vo. (1876) 5 

Practical Hydrostatics and Hydrostatic Formulae. , 

By E. S. Gould. 27 illus. 114 pp. i8mo, boards. 

(New York, 1903) net 2 

H3rdraulic and other Tables for purposes of 
Sewerage and Water Supply. By T. Hennell.« 

Third edition, 70 pp. crown 8vo. {1908) net 4 

Hydraulic Tables for finding the Mean Velocity and 
Discharge in Open Channels. By T. Higham. 

Second edition, 90 pp. super-royal 8vo. (1898)... 7 

Tables for Calculating the Discharge of Water 

in Pipes for Water and Power Supplies. In- 
dexed at side for ready reference. By A. E. Silk. 

63 pp. crown 8vo. (1899) 5 

Simple Hydraulic Formulae. By T. W. Stone. 

9 plates, 98 pp. crown 8vo. (1881) 4 


INDUSTRIAL CHEMISTRY AND 
MANUFACTURES. 

Perfumes and their Preparation. By G. W. 

Askinson. Translated from the Third German 
Edition by I. Fuest. Third edition, 32 illus. 

312 pp. 8vo. (New Yorh^ 1907) net 12 

Brewing Calculations, Gauging and Tabulation. 

By C. H. Bater. 340 pp. 641110, roan, gilt edges. 

(1897) ... ... ... ... ... ... net 

A Pocket Book for Chemists, Chemical Manu- 
facturers. Metallurgists, Dyers, Distillers, etc. 

By T Bayley. Seventh edition, 550 pp. royal 
■ 32tno, roan, gilt edges. (1905) ... ... net 
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Practical Receipts for the Manufacturer, the 
• Meoiianic, and for Home use. By Dr. H. R. 
Berkeley and W. M. Walker. 250 pp. demy 
8vo,% ( 1902 ) net 

A Treatise on the Manufacture of Soap and 
Candles, Lubricants and Glycerine. By W. L. 
Carpenter and H. Leask. Second edition, 

104 ill us. 456 pp. crown Kvo. ( 1 S 95 ) 

A Text Book of Paper Making. By C. F. Cross 
and E. J. Bevan. Third edition, 97 illus. 41 1 pp. 
crown Hvo. ( 1907 ) 7iet 

C.B.S. Standard Units and Standard Paper 

Tests. By C. F. Cross, E. J. Bevan, C. Beadle 
and R. \V. Sinj^all. 25 pp. crown 410. ( 190 H) 

net 

Soda Fountain Requisites. A Practical Receipt 
Book for Druggists, Chemists, etc. By G. H. 
Dubeli.e. Third edition, 157 pp. crown 8vo. 
{New York, 1905 ) net 

The Chemistry of Fire and Fire Prevention. By 
H. and H. Ingle, 45 illus. 290 pp. crown 8vo. 
( 1900 ) 

Ice-Making Machines. By M. Ledodx and others. 
Sixth edition. 190 pp. i8mo, boards. (New 
York, 1906) ... ... ... ... ... net 

Brewing with Raw Grain. By T. W. Lovieond. 
75 PP* crown 8vo. ( 188 S) ... 

Sugar, a Handbook for Planters and Refiners. 

By the late J. A. 1 ^. Newlands and B. E. R. 
Newlands. 236 illus. 876 pp. demy 8vo. (London, 
1909 ) net 

Principles of Leather Manufacture. By Prof. 
H. R. Procter, ioi illus. 520 pp. medium 8vo. 
( 1908 ) net 

Leather Industries Laboratory Handbook of 

Analytical and Experimental methods. By H. R. 
Procter. Second edition, 4 plates, 46 illus. 
450 pp. demy 8vo. ( 1908 ) net 
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Theoretical and Practical Ammonia Refrigera- 
tion. By I. I. Redwood. Sixth tliousand, , 

15 illus. 146 pp. square i6ino. {New York, 1909) net 4 

Breweries and Maltings. By G. Scammell and ^ 

F. CoLYEk. Second edition, 20 plates, 178 pp. 

8vo. (1880) net 6 

Factory Glazes for Ceramic Engineers. By ^ 

H. Rum- Bellow. Folio. Series A, Lead less • 
Sanitary Glazes. (1908) ... net 2 a 

Text Book of Physical Chemistry. By C. L. 

Speyers. 224 pp. demy 8vo. {Nciv York, 1898) 9 

Spons’ Encyclopaedia of the Industrial Arts, 

Manufactures and Commercial Products. 

1500 illus. 2100 pp. super- royal 8vo. (1882) 

In 2 Vols. cloth ... ... .. net 2 2 

Pigments, Paints and Painting. By G. Terry. 

49 illus. 392 pp. crown 8vo. (1898) 7 

Tables for the Quantitative Estimation of the 
Sugars. By E. Wkin and W. Frew. Crown Svo. 

(1896) 6 

Workshop Receipts. For the use of Manu- 
facturers, Mechanics and Scientific Amateurs. 

New and thoroughly revised edition, crown 8vo. 

(1909) each net 3 

Vol. I. Acetylene Lighting to Drying. 

223 illiLs. 532 pp. 

Vol. II. Dyeing to Japanning. 2sq illus. 

540 pp. 

Vol. III. Jointing Pipes Pumps. 256 
illus. 528 pp. 

Vol. IV. Rainwater Separators ^0 Wines. 

250 illus. 520 pp. 

Practical Handbook on the Distillation of Alco- 
hol from Farm Products. By F. B. Wright. 
Second edition, 60 illus. 271 pp. crown Svo. (New 
York, 1907) net 4 

The. Manufacture of Chocolate and other Cacao 
'' Preparations. By P. Zipperer. Second edition, 

' 87 illus.:28o pp. royal 8vo. (1902) ... net 16 
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IRRIGATION. 

• 

The Ij*rigation Works of India. By R. B. 

BucKLiiY. Second edition, with coloured maps 
and plans. 336 pp. 410, cloth. {1903) ... net 

Facts, , Figures, and Formula for Irrigation 
Engineers. By R. B. Buckley. With illus. 
239 pp. large 8vo. {1908) ... ... ... net 

Irrigated India. By lion. Alfred Deakin. With 
Map, 322 pp. 8 VO. {1898) 

Indian Storage Reservoirs, with Earthen Dams. 
By W. L. Strange. 14 plates and 53 illus. 379 
pp. demy 8vo. (1904) ... net 

Irrigation Farming. By L. M. Wilcox. Revised 
edition, 113 illus. 494 pp. crown 8vo. {New 
York) ... ... net 

Egyptian Irrigation. By Sir W. Willcocks. 

Second edition out of Print. 

• A few copies of the First Edition (1889) are still to 
he had. Price 15s. net. 

The Nile Reservoir Dam at Assuan, and After. 
By Sir W. Willcocks. Second edition, 13 plates, 
super-royal 8vo. (190S) net 

The AssuAn Reservoir and Lake Moeris. By 

Sir W. Willcocks. With text in English, 
French and Arabic, 5 plates, 116 pp. super- 
royal 8vo. (1904) net 

The Nile in 1904. By Sir W. Willcocks. 

30 plates, 200 pp. super-royal 8vo. (1904) 
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LOGARITHM TABLES. 

Aldum’s Pocket Folding Mathematical Tables. 

Four-figure logarithiiis, and Anti-logarithms, ^ 
Natural Sines, Tangents, Cotangents, Cosines, , 
Chords and Radians for all angles from i to 90 
degrees. On folding card. Net 4^. 20 copies, 

net 6s. 

Tables of Seven-figure Logarithms of the NaturaU 
Numbers from i to 108,000. By C. Babbage. 
Stereotype edition, 8vo ... ... 7 

Short Logarithmic and other Tables. By W. C, 

Unwin. Fourth edition, small 4to ... ... 3 

Logarithmic Land Measurement. By J. Wallace. 

32 pp. royal 8vo. (J9J0) net 5 

A. B. C. Five-figure Logarithms with Tables, 
for Chemists, By C. J. Wooi>wakl>, Crown 
8vo ... ... ... ... ... ... 7iet 2 

A. B. C, Five-figure Logarithms for general use, 
with lateral index for ready reference. By C. J. 
Woodward. Second edition, with cut lateral 
Index, 1 16 pp. 1 2nio, limp leather ... net 3 


MARINE ENGINEERING 
AND NAYAL ARCHITECTURE. 

Marine Propellers. By S. W. Barnaby. Fifth 
edition, 5 plates, 56 Ulus. 185 pp. demy 8vo. 

(190S) net 10 

Marine Engineer’s Record Book : Engines. 

; By B. C. Bartley. 8vo, loan net 5 

Tbe En^neeFs and Draughtsman’s Data Book 

• fpr Wbvkshop and Office Use. Third edition, 
ciown 8vo, roan $ 
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Yachtings Hints, Tables and Memoranda. By A. C. 

FranIclin. Waistcoat pocket size, 103 pp. 64mo, 

roa«, gilt edges net i o 

Steamship Coefficients, Speeds and Powers. 

By C. F. A. Fyfe. 31 plates, 280 pp. fcap. 8vo, 
feather. (1907) net 10 6 

• 

Steamships and Their Machinery, from first to 
last. By J. W. C. Haldane. 120 illus. 532 pp. 

8 VO. (1898) 15 o 

Tables -for Constructing Ships’ Lines. By 

A. Hogg. Second edition, 8vo 7 ^ 

Submarine Boats. By G. W. Hovgaard. 2 plates, 

98 pp. crown 8vo. (1887) ... ... ... ... S ^ 

% 

Tabulated Weights of Angle, Tee, Bulb, Round, 

Square, and Flat Iron and Steel for the use of 
Naval Architects, Ship-builders, etc. By C. H. 

Jordan. Sixth edition, 640 pp. royal 32mo, 

French morocco, gilt edges. (1909) ... net 7 6 

Particulars of Dry Docks, Wet Docks, Wharves, 
etc. on the River Thames. Compiled by C. H. 

Jordan. Second edition, 7 coloured charts, 103 

pp. oblong 8vo. (1901^) ... net 26 

Marine Transport of Petroleum. By H, Little. 

66 illus. 263 pp. crown 8vo. (1890) ... ... 10 6 

Questions and Answers for Marine Engineers, 

with a Practical Treatise on Breakdowns at Sea. 

By T. Lucas. 12 folding plates, 515 pp. gilt 
edges, crown 8vo. (New York ^ 1902) ... net 80 

Reed’s Examination Papers for Extra First 
Class Engineers. Fourth edition, 14 plates and 
188 illus. 550 pp. 8vo. (1902) net 18 o 

Reed’s Engineers’ Handbook to the Board of 
Trade Examinations for certificates of Com- 
petency as First and Second Class Engineers. 
Nineteenth edition, 37 plates, 358 illus. 696 pp. 

8vo net 14 o 
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Reed's Marine Boilers. Second edition, crown 8vo» 

net 

Reed's Useful Hints to Sea-going Engineers.'" 

Fourth edition, 8 plates, 50 illus. 312 pp. crown 
8 VO. (190S) net 


MATERIALS. 

Practical Treatise on the Strength of Materials. 

By T. Box. Fourth edition, 27 plates, 536 pp. 
8vo. (1902) net 

Treatise on the Origin, Process, Prevention 
and Cure of Dry Rot in Timber. By T. A. 

Britton. 10 plates, 519 pp. crown 8vo. (1875) 

Twenty Years' Practical Experience of Natural 
Asphalt and Mineral Bitumen. By W. H. 
Delano. 33 illus. 73 pp. crown 8vo, parchment. 
(1893) 


Stone : how to get it and how to use it. By Major- 
Gen. C, E, Luard, R.E. 8vo, sewed. (1890) ... 

Testing of Pipes and Pipe-joints in ’the Open 
Trenches. By M. M. Paterson. 8vo, sewed 
(1879) 

Solid Bitumens. By S. F. Peckham. 23 illus. 
324 pp. 8vo. (New Yorky 1909) ... ... net 

Lubricants, Oils and Greases. By I. I. Redwood. 
3 plates, 8vo. (1898) net 

Pr^ical Treatise on Mineral Oils and their 
By-Pit>ducts. By I. I. Redwood. 67 illus, 336 pp. 
demy 8vo. (1897) 
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Silico-Calcareous Sandstones^ or Building Stones 
from ,Quartz, Sand and Lime. By E, Stoffler. 

5 plates, 8vo, sewed. (1901) net 40 

ProceedSlgs of the Fifth Congress, Inter- 
national Association for Testing Materials. 

English edition. 189 illus. $49 pp. demy 8vo. 

(mo), 

net 15 o 

Cloth ... ... ... ... ... net 18 o 

MATHEMATICS. 

Imaginary Quantities. By M. Arc and. Trans- 
lated by Prof. Hardy. i8mo, boards. (New York) 

net 2 o 

Text Book of Practical Solid Geometry. By 

E. H. DR V. Atkinson. Revised by Major B. R. 

Ward, R.E. Second edition, 17 plates, 8vo. 

{1901) 7 6 

Quick and Easy Methods of Calculating, and 

the Theory and Use of the Slide Rule. By 
• R. G. Blaine. Third edition, 6 illus. 152 pp. 
i6mo, leather cloth. (1907) 26 

Symbolic Algebra, or the Algebra of Algebraic 
Numbers. By W. Cain. i8mo, boards. (Neiv 
York) ... ... ... ... ... net 2 o 

Nautical Astronomy. By J. H. Colvin. 127 pp, 

crown, 8vo. (1901) net 26 

Chemical Problems. ByJ. C. Foye. Fourth edition, 

141 pp. i8mo, boards. (New York, 1898)... net 2 o 

Primer of the Calculus. By E. S. Gould. Second 
edition, 24 illus. 122 pp. i8mo, boards. (New 
York, 1899) net 2 o 

Elementary Treatise on the Calculus for Engineer- 
ing Students. By ]. Graham. Third edition, 

276 pp. crown 8vo. (1905). (Finsbury Technical 
Manual) 7 6 
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Manual of the Slide. Rule. By F. A. Halsey. 
Second edition, 31 illus. 84 pp. 181110, boards. 

{New Yorky 1901) ... ... ... ... net- * 2 

✓ 

Reform in Chemical and Physical Calculations. 

By C. J. T. Hanssen. 410. {1897) ... net 6 

Algebra Self-Taught. By P. Higgs. Third edition, , 

i 04 jpp.crown 8vo. (190S) ... ... ... ... 2 

Galvanic Circuit investigated Mathematicaliy. 

By G. S. Ohm, Translated by William Francis. , 

269 pp. 181110, boards. (Neiv York, 1891) ... net 2 

Elementary Practical Mathematics. By M. T. 

Ormsby. 420 pp. demy 8vo. (1900) ... net 7 

Elements of Graphic Statics. By K. Von Ott. 
Translated by G. S. Clarke. 93 illus. 128 pp. 
crown 8vo. (1901) 5 

Figure of the Earth. By F. C. Roberts. i8ino, 

boards. (New York ) ... ... ... ... net 2 

Arithmetic of Electricity. By T. O’C. Sloan e. 
Thirteenth edition, crown 8vo. (New York, 

1901) net 4 

Graphic Method for Solving certain Questions 
^ >Jn Arithmetic or Algebra. By G. L. Vose. 

Second edition with 28 illus. 62 pp. i8riio, boards. 

(New York, 1902) net 2 

Problems in Electricity. A Graduated Collection 
comprising all branches of Electrical Science. 

By R. WliBER. Translated from the French by 
E. A. O’Keefe. 34 illus. 366 pp. crown 8vo. 

(1902), net 
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MECKAHICAL ENGINEERING. 

Steam Engines and Boilers, etc. 

• 

Handbook for Mechanical Engineers. By Hy. 

Adams. Fourth edition, 426 pp. crown 8vo. 

(1897) nei 4 6 

Appleby's Handbooks of Machinery. Many 

illustrations, 8vo. Sections 2, 3, 4 and 6... each 3 6 

Section 5 50 

Section i. — Prime Movers. Out of Print. 

Section 2. — Hoisting Machinery, Winding Engines, etc. 

Section 3. — Out of print. 

Section 4. — Machine Tools and Accessories. 

Section 5. — Contractors’ Plant and Railway Materials. 

Section 6. — Mining, Colonial and Manufacturing Machinery. 

Engineers’ Sketch Book of Mechanical Move- 
ments. By T. W. Barber. Fifth edition, 3000 
‘ illus. 355 pp. 8vo. (1906) ... ... ... net 10 6 

The Repair and Maintenance of Machinery. By 

T. W. Barber. 417 illus. 476 pp. 8vo. (1895) ... 10 6 

Slide Valve and its Functions, with special 
reference to Modern Practice in the United 
States. By J. Begtrup. 90 diagrams, 146 pp. 
medium 8vo. (New York^ 1902) ... ... net 8 o 

Practical Treatise on Mill Gearing. By T. Box. 

Fifth edition, ii plates, 128 pp. crown 8vo. 

(1892) 76 

Safety Valves. By R. H. Buell, Third edition, 

20 illus. 100 pp. 181110, boards. (New York, 1898) 

net 2 0 

Machine Design. By Prof. W. L. Cathcart. 

Part 1 . Fastenings. 123 illus. 291 pp. 
demy 8vo. (New York, 1903) ... net 


12 6 
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Chimney Design and Theory. By W. W. 

Christie. Second edition, 54 illus. 192 pp. i 
crown 8vo. {Neuf York, 1902) net 

Furnace Draft : its Production by Mechanical ^ 
Methods. By W. VV. Christie. 5 illus. 80 pp. 
i8mo, boards. (New York, 1906) ... ... net 

Working and Management of Steam Boilers , 
and Engines. By F. Colyer. Second edition, 
108 pp. crov/n 8vo. (1902) 

The Stokers’ Catechism. By W. J. Connor. 

63 pp. limp cloth. (1906) net « 

Treatise on the use of Belting for the Transmission 
of Power. By J. II. Cooper. Fifth edition, 94 illus. 
399 PP- demy 8vo. (New York, 1901) ... net 

The Steam Engine considered as a Thermo- 
dynamic Machine. By J. H. CoTTERiLL. Third 
edition, 39 diagrams, 444 pp. 8vo. (1896) 

Fireman’s Guide, a Handbook on the Care of 
Boilers. By K. P. Dahlstrom. Ninth edition 
fcap. 8vo. (New York, 1902) net 

Heat for Engineers. By C. R. Darling, no illus. 
430 pp. 8vo. (1908.) (Finsbury Technical 
Manual.) net 

Diseases of a Gasolene Automobile, and How to 

Cure Them. By A. L. Dyke and G. P. Dorris. 
127 illi^s. 201 pp. crown 8vo. (New York, 190S) net 

Belt Driving. By G. Halliday. 3 folding plates, 
100 pp. 8vo. (1894) 

Worm and Spiral Gearing. By F. A. Halsey. 

13 plates, 85 pp. i8mo, boards. (New York, 1903) 

net 

Commercial Efficiency of Steam Boilers. By 

A. Hanssen. Large 8vo, sewed. (1898) 

CoijrUss Engine. By J, T. Henthorn. Third 
edition, 23 illus. 95 pp. square i6mo. (S. & C. 

V Series,' N o. 20.) (New York, 1910) ... net 

, ■ ' ■ • ' 
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Liquid Fuel for Mechanical and Industrial Purposes. 

* By E. A. Brayley Hodgetts. io 6 illiis. 129 pp. 
8vo. (IHdO) ... 

Elementary Text-Book on Steam Engines and 
Boilers. By J. H. Kinealy. Fourth edition, 
^06 illus. 259 pp. 8vo. {New York, lUOH) ... net 

Centrifugal Fans. By J. H. Kinlalv. 33 illus. 
206 p]). fcaj). 8vo, leatlier. (New York^ 1905) net 

Mechanical Draft. By J. H. Kinealy. 27 original 
tables and 13 plates, 142 pp. crown 8vo. (New 
. Yor}*190G) net 

The A. B. C. of the Steam Engine, with a 
description of the Automatic Governor. By 
J. P. Lisk, 6 plates, i2mo. (S. & C. Series, 
No. 17.) (New York, 1010) ... ... ... net 

Valve Setting Record Book. By P. A. Low. Svo, 
boards... 

The Lay-out of Corliss Valve Gears. By S. A. 

Moss. ’ Second edition. 3 plates, loS pp. i8mo, 

. boards. [New York, 1006) ... ... ... net 

Steam Boilers, their Management and Working. 
ByJ. Peattik. Fifth edition, 35 illus. 230 pp. 
crown 8vo. (1000) ... ... ... ... net 

Treatise on the Richards Steam Engine Indi- 
cator. By C, T. Porter. Sixth edition, 3 plates 
and 73 diagrams, 285 pp. 8vo. ( 190 ‘rt) 

Practical Treatise on the Steam Engine. By 

A. Rigg. Second edition, 103 plates, 378 pp. 
demy 4to. ( 1894 ) 

Power and its Transmission. A Practical Hand- 
book for the Factory and Works Manager. By 
T. A. Smith. 76 pp. leap. Svo. (1910) ... net 

Drawings for Medium Sized Repetition Work. 

By R. D. Spinney. With 47 illus. 130 pp. Svo. 
( 1909 ) 
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Slide Valve Simply Explained. By W. J. Ten- 
nant. Revised by J. H. Kinealy. 41 illus., * 

83 pp. crown 8vo. {New York^ 1899) ... net 4 

Shaft Governors. By W. Trinks and C. Hoosum. 

27 illus. 97 pp. i8mo, boards. {New York, 1905) 

net 2 

t 

Slide and Piston Valve Geared Steam Engines. 

ByW. H. Uhland. 47 plates and 314 illus. 155 pp. 

Two vols. folio, half morocco. (1882) ... ... i 16 

How to run Engines and Boilers. By E. P. 

Watson. Fifth edition, 31 illus. 160 pp. crown 
8vo. {New York, 190Ji) ... ... ... ... * 3. 

Position Diagram of Cylinder with Meyer Cut- 
off. By W. H. Weightman. On card. {New 
York) ... ... ... ... net i 

Practical Method of Designing Slide Valve 
Gearing. By E. J. Welch. 69 diagrams, 283 pp. 

Crown 8vo. (1890) 6 

Elements of Mechanics. By T. W. Wright. 

Eighth edition, illustrated, 382 pp. 8vq. {Nm 
York, 1909) net 10 ^ 

METALLURGY. 

Iron and Steel Manufacture. 

Life of Railway Axles. By T. Andrews. 8vo, 

sewed.' (1895) ... ... ... ... ••• i 

Microscopic Internal Flaws in Steel Rails and 
Propeller Shafts. By T. Andrews. 8 vo, sewed. 

(1896) I 

Microscopic Internal Flaws, Inducing Fracture 

in Steel. By T. Andrews. 8vo, sewed. (1896) 2 

' Relations between the Effects of Stresses slowly 
applied and of Stresses suddenly applied in the 
" T,case of Iron and Steel : Comparative Tests 
with Notched and Plain Bars. By P. Breuil. 
i 23 plates and 60 illus. 151 pp. 8vo. {1904) net 
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Brassfounders* A116y^. By J. F. Buchanan. Illus- 
, trated, 129 pp. crown 8vo. (1905) ... net 

Foundry Nomenclature. The Moulder’s Pocket 
Dictionary and concise guide to Foundry Prac- 
tice. By John F, Buchanan. Illustrated, 225 pp. 
frown 8vo. (I90S) net 

American Standard Specifications for Steel. By 

A. L. Colby. Second edition, revised, 103 pp. 
crown 8 VO. (New York ^ 1902) ... ... net 

Galvanised Iron: its Manufacture and Uses. By 
J. Davies. 139 pp. 8vo. (1899) ... ... net 

Management of Steel. By G. Ede, Seventh 
edition, 216 pp. crown 8vo. (1908) 

Galvanising and Tinning, with a special Chapter 
on Tinning Grey Iron Castings. By W. T. 
Flanders. 8vo. (New York) ... ... net 

Cupola Furnace. A practical treatise on the 
Construction and Management of Foundry 
* Cupolas. By E. Kirk. Third edition, 78 illus. 
450 pp. demy 8vo. (New\York^ 1910) ... ' net 

Practical Notes on Pipe Founding. By J. W. 

Macfarlane. 15 plates, 148 pp. 8vo 

Atl£is of Designs concerning Blast Furnace 
Practice. By M. A. Pavloff. 127 plates, 14 in. 
by lo^ in. oblong, sewed. (1902 ) ... '... net 

Album of Drawings relating to the Manufacture 
of Open Hearth Steel. By M. A. Pavloff. 

Part 1 . Open Hearth Furnaces. 52 
plates, 14 in, by loj in. oblong folio in 
portfolio. (190Ji) ... ... net 

Metallography Applied to Siderurgic Products. 

By hi. Savoia. Translated by K. G. Corbet. 
With 94 illus. 180 pp. crown 8vb. (1910) net 
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Modem Foundry Practice. Including revised 
subject matter and tables from Spretson’s c 
“ Casting and Founding.” By J. Sharp. Second 
edition, 272 illus. 759 pp. 8vo. (1905) ... net 1 

Roll Turning for Sections in Steel and Iron. 

By A. Spencer. Second edition, 78 plates, 4I0. 

(1894) I ib 


METRIC TABLES. 

c 

French Measure and English Equivalents. By 

J. Brook. Second edition, 80 pp. fcap. 321110, 
roan. (1906) ... net 1 

A Dictionary of Metric and other useful Measures. 

By L. Clark. 113 pp. 8 vo. (1891) ... ... 6 

English Weights, with their Equivalents in 
kilogrammes per cent. By F. W. A. Logan. 
g6 pp. fcap. 321110, roan. (1906) net i 

Metric Weights with English Equivalents. By 

H. P. McCartney. 84 pp. fcap. 32mo. (1907) 

net I 

Metric Tables, By Sir G. L. Molesworth. Fourth 

edition, 95 pp. royal 321x10. (1909) ... net 2 

Tables for Setting out Curves from 200 metres 
to 4006 metres by tangential angles. By H. 
Williamson. 4 illus. 60 pp. i8mo. (1908) net 2 


MINERALOGY AND MINING. 

rRock Blasting. By G. G, Andre. 12 plates and 

56 illus. in text, 202 pp. 8vo. (1878) 5 

' » 

WlMing: Plants for Great Depth. By H. C. 

• -Behr In two parts. 8vo, sewed. { 190 Z) net 2 -i 
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Practical Treatise' on Hydraulic Mining in 
California. By A. J. Bowie, Jun. Tenth 
edition, 73 illus. 313 pp. royal 8vo. (New York, 

19015) ... ... ... ... ... ... net i i o 

Manual of Assaying Gold, Silver, Copper and 
^ead Ores. By W. L. Brown. Twelfth edition, 

132 illus. 589 pp. crown 8vo. (New York, 1907) net 10 6 

Fire Assaying. By E. W. Buskett. 69 illus. 

105 pp. crown 8vo. (New York, 1907) ... net 4 6 

Tin : D^cribing the Chief Methods of Mining, Dress- 
ing, etc. By A. G. Charleton. 15 plates, 83 pp. 
crown 8vo. (1884) ••• -• 12 6 

Gold Mining and Milling in Western Australia, 
with Notes upon Telluride Treatment, Costs and 
Mining Practice in other Fields. By A. G. 
Charleton. 82 illus. and numerous plans and 
tables, 648 pp. super-royal 8vo. (1903) ... net i ^ 0 

Miners’ Geology and Prospectors’ Guide. By 

G. A. CoRDER. 29 plates, 224 pp. crown 8vo. 

(1907) net 5 o 

Blasting of Rock in Mines, Quarries, Tunnels, 
etc. By A. W. and Z. W. Daw. Second edition, 

90 illus. 316 pp. demy 8vo. (1909) ... net 15 o 

Handbook of Mineralogy ; determination and de- 
•scription of Minerals found in the United States. 

By J. C. Foye, i8mo, boards. (New York, 1886) 

net 2 o 

Conversations on Mines. By W. Hopton. Ninth 

edition, 33 illus. 356 pp. crown 8vo. (1891) ... 4 6 

Our ‘Coal Resources at the End of the Nineteenth 
Century. By Prof. E. Hull. 157 pp. demy 8vo. 

(1897) 60 

Hydraulic Gold Miners’ M^ual, By T. S. G. 

Kirkpatrick. Second edition, . 12 illus. 46 pp. 
crown 8vo. (1897) ... 


4 o 
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Economic Mining. By C. G. W. Lock. ' 175 illus. 

680 pp. 8vo. {1805) ... ... ... net t 10 6 

Gold Milling : Principles and Practice. By C. G. \V. ^ ^ 

Lock. 200 illus. 850 pp. demy 8vo. {1901) net i i c 

Mining and Ore-Dressing Machinery. By 

C. G. W. Lock. 639 illus. 466 pp. super-royal 4to. ^ 
{1890) 150 

Miners’ Pocket Book. By C. G. W. Lock. Fifth 
edition, 233 illus. 624 pp. fcap. 8vo, roan, gilt 
edges. {1908) net 10 6 

• 

Tests for Ores, Minerals and Metals of Com- 
mercial Value. By K. L. McMechen. 152 pp. 
i2mo. {New York, 1907) ... ... ... net 5 6 

Practical Handbook for the Working Miner 
and Prospector, and tlie Mining Investor. By 
J. A. Miller. 34 illus. 234 pp. crown 8vo. 

{1897) 7 6 

Theory and Practice of Centrifugal Ventilating 
Machines. By D. Murgue. 7 illus. 81 pp. 8vo. 

{1883) 5 .0 

Examples of Coal Mining Plant. By J. Povey- 
Harper. Second edition, 40 plates, 26 in. by 
20 in. {1896) 4 4 G 

Examples of Coal Mining Plant, Second Series. 

By J. Povey-Harper. 10 plates, 26 in. by 20 in. * 
{1902) net 1 12 e 


ORGANISATION. 

, Accounts, Contracts and Management. 

Or^nisation of Gold Mining Business, with 
'Specimens of the Departmental Report Books 
and the Account Books. By Nicol Brown. 

Secpnd edition, 220 pp. fcap. folio. {1903) net i ^ q 
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Manual of Engineering Specifications and Con- 
k • Iraclis. By L. M. IIaupt. Eighth edition, 338 pp. 

8vo. ‘{New York, 1900) ... ... ... net 12 6 

* • ^ 

Depreciation of Factories, Municipal, ancl In- 
dustrial Undertakings, and theii Valuation. By 
Mathf.son. Fourth edition, 230 pp. 8vo, 
cloth. (1910) ... ... ... ... net 10 6 

Aid Book to Engineering Enterprise. By E. 

Mathfson. Third edition, 916 pp. 8vo, buckram. 

( ms ) 140 

Office Management. A handbook for Architects 
and Civil Engineers. By W. Kayf Parry. 

New i in jiression, 187 pp. medium 8vo. (1908) net 5 o 

Commercial Organisation of Engineering Fac- 
tories. By H. Si’KNXi’.R. 92 illus. 221 pp. 8vo. 

(1907) net 10 6 


PHYSICS. 

Colour, TIkat and Experimentai. Science. 


The Entropy Diagram and its Applications. By 
M. J. Boulvin. 38 illus. 82 pp. demy 8vo. (1898) 

Physical Problems and their Solution. By A. 

Bourgougnon. 224 pp. i8mo, boards. (New 
York, 1897) net 

Heat for Engineers. By C. R. Darling, no illus. 
430 pp. 8vo. (1908) (Finsbury Technical 
Manual) net 

The Colourist. A method of determining colour 
harmony. By J. A. H. Hatt. 2 coloured plates, 
80 pp. 8vo. (New York, 1908) net 

Engineering Thermodynamics. By C. F. Hirsch- 
FELD. 22 illus. 157 pp. i8mo, boa'rds. (Neiv York, 
' 1907) net 
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Experimental Science : Elementary, Practical and 
Expeiimenlal Physics. By G. M. Hopkins..* 
Twenty-third edition, 920 illus. 1100 pp. large 8vo. 

(New York, 1902) ... ... ... ... net •* i 

Reform in Chemical and Physical Calculations. 

By C. j. T. Hansskn. Demy 410. {1S97) net ^ 

Introduction to the Study of Colour Phenomena. 

By J. \V. LoviiiONi). 10 haiul colo\ired })lates, 

48 pp. 8vo. (1905) net 5 

Practical Laws and Data on the Condensation ^ 
of Steam in Bare Pipes ; to which is added a 
Translation of Pkclkt’s Theory and Experi- 
ments on the Transmission of Heat through In- 
sulating Materials. By C: P. Paulding. 1K4 
illus. 102 pp. demy 8vo. (New York, 190 1^) net 8 ‘ 

The Energy Chart. Practical application to 
reciprocating steam-engines. By Captain H. R. 

Sankev. 157 illus. 170 pp. Svo. (1907) ... net 7 


PRICE BOOKS. 

Appro3cimate Estimates. By T. E. Coleman. 

Third edition, 481 pp. oblong 321110, leather. 

(1907) net 5 

Railway Stores Price Book. By W. O. Kkmp- 

THORNE. 500 pp. demy Svo. ( 1909 ) ... net 10 

Spons’ Engineers’ Price Book. A Synopsis of 
Current Prices and Kates for Engineering Ma- 
terials and Products. Edited by T. G. Marlow. 

650 pp. folio. (1904) net 7 

Sppns’ Architects’ and Builders’ Pocket Price- 
Book, Memoranda, Tables and Prices. Edited 
‘ by Clyde Young. Revised by Stanford M. 
Brooks. Illustrated, 352 pp. i6mo, leather cloth 
in. by 3I in. by J in. thick). Issued 
annually ... „. ... ... net 


3 
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RAILWAY ENGINEERING. 


Practical Hints to Young Engineers Employed 
6n Indian Railways. \>y A. \V. ('. Aduis. 

W’lrti 14 illus. 134 }>i>. ... net 3 6 

Railroad Cuiwes and Earthwork. Uy C. F. 

Am.kn. 'riurd edition, 4 plates, 19S pp. 121110, 

leather, gilt edges. [New York^ 190ij) ... net 8 6 

Field and Office Tables, specially applicable to 
Railioads. By F. Allen. 293 pp. i6mo, 

leather. (New York, 190S) ... ... ... net 8 6 

The two above conihincit in one vol. limp leather ... net 12 6 

Up-to-date Air Brake Catechism. B}' R. H. 

Blackai-l. Twenty-third edit. 5 colonied jilates, 

g6 illus. 305 pp. crown Svo. [New Y&rk, ]9()S) net 8 6 

Simple and Automatic Vacuum Brakes. By C. 

, Briggs, G.N.K. 1 1 plates, 8vo. (JSihd) ... 4 o 

Notes on Permanent-way Material, Flatedaying, 
and Points and Crossings. By \V. H. Cole. 

Fifth edition, 32 plates, 176 pp. crown 8vo. (1905) 

net 7 6 

Statistical Tables of the Working of Railways 

in various countries up to the year 1904. By 
J. D. PiACOMiDis. Second edition, 84 jip. small 
folio, sewed. (1906) ... ... ... net 16 o 

Locomotive Breakdowns, Emergencies and their 
Remedies. By Gko. L. Fowler, M.E. and W. W. 

Wool), Fifth edition, 92 illus. 266 pp. 121110. 

[New York, 1908) net 4 6 

Permanent-Way Diagrams. By F. H. Frere. 

Mounted on linen in cloth covers. [1908) net 3 o 

Formulae for Railway Crossings and Switches, 

By J. Glover. 9 illus. 28 pp. royal 321110. [ 1896 ) 2 6 
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Data relating to Railway Curves and Super- 
elevations, shown ^aaphically. By J. H. llAisTii. ‘ 

On folding card for pocket use net o ( 

Setting out of T ube Railways. By G . M . H a i n i: n . 

9 jdates, 46 illus. r)(S pp. crown 410. (1907) net 10 i 

Railway En^neering, Mechanical and Electrical. 

By J. W. C. Haij)ane. 141 illus. 563 pp. 8vo. 

{1897) ... 15 ( 

Tables for setting-out Railway Curves. By C. P. 

Hogg. A series of cards in neat cloth case ... 4 ( 

The Construction of the Modern Locomotive. 

By G. Hughes. 300 illus. 261 pp. 8vo. {ISO4) - 9 < 

Practical Hints for Light Railways at Home and 
Abroad. By F. R. Johnson. 6 plates, 31 pp. 
crown 8 VO. (1896) 2 ( 

Handbook on Railway Stores Management. By 

W. O. Kempthokne. 268 pp. demy 8vo. (1907) 

net 10 ( 

Railway Stores Price Book. By W. O. Kemp- 

thorne. 487 pp. demy 8vo. (1909) ... net 10 i 

Tables for setting out Curves for Railways, Roads, 

Canals, etc. By A. Kennedy and R. W. Hack- 
wood. 32mo net 2 < 

Railroad Location Surveys and Estimates. By 

F. Lavis. 68 illus. 270 pp. 8vo. (New York, 1906) 

net 1 2 ( 

Tables for Computing the Contents of Earth- 
work in the Cuttings and Embankments of 
Railways. By W. Macgregor. Royal 8vo ... 6 ( 

Bridge and Tunnel Centres. By J. B. McM asters. 

'c illustrated, 106 pp. i8mo, boards. (New York, 

- 1893) ... net 2 « 

.Pioneering. • By F. Shelford. Illustr ted, 88 pp. 
cro^n 8vo. (1909) net 


3 
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ant^ Junior Engineers. By B. Stewart. 55 
* illus.’QiS pp. crown 8vo. ‘ {1909) ... ... n^t 26 

Spiral Tables. By J. G. Sullivan. 47 pp. i2mo, 

Icatlicr. {New Yoyk, 1908) ... ... ... net 6 6 

Modern British Locomotives. By A. T. Tayi.ok. 

loo* diagrams of principal dimensions, 118 pp. 
oblong 8vo. [1907] ... ... ... ... net 4 6 

Locomotive Slide Valve Setting. By C. E. Tully. 

Illustrated, i8mo ... ... ... ... net 1 o 

The Walschaert Locomotive Valve Gear. By 

W. VV. Wood. 4 plates and set of movable card- 
board working models of the valves, 193 pp. 
crown 8vo. {New York, 1907) ... ... ‘Mt 6 6 

The Westinghouse E.T. Air-Brake Instruction 
Pocket Book. By W. W. Wood. 48 illus. 
including many coloured jdates, 242 ])p. crown 
8vo. {New York, 1909) ... ... ... net 8 6 


SANITATION, PUBLIC HEALTH AND 
MUNICIPAL ENGINEERING. 

SeWers and Drains for Populous Districts. By 

J. W. Adams. Ninth edition, 81 illus. 236 pp. 

8 VO. {New York, 1902) net 10 6 

Public Abattoirs, their Planning, Design and Equip- 
ment. By R. S. Ayling. 33 plates, 100 pp. 
demy 4to. {190S) ... ... ... ... net 8 6 

Sewage Purification. By E. Bailey-Ddnton. 8 

plates, 44 pp. 8vo. {1890) 5 o 

Water Supply and Sewerage of Country Man- 
sions and Estates. By E. Bailey-Denton. 

76 pp. crown 8vo. {1901) net 2 6 
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Sewerage and Sewage Purification. , By M. N. 

Baker. Second edition, 144 pp. 181110, boards. 

[New York, 1006 ) ... ... ... ... net * 2 

Sewage Irrigation by Farmers. By K. W. « 

Birch. 8vo, sewed. {tS7S) ... ... ... 2 

Sanitary House Drainage, its Principles and 
Practice. By T. E. Coleman. 98 illus. 206 pp. 
crown 8 VO. {JH 06 ) ... ... ... ... ...» 6 

Stable Sanitation and Construction. By T. E. 

Coleman. 183 illns. 226 j)p. crown 8vo. ( 1807 ) 6 

Public Institutions, tlieir Engineeiing, Sanitary and ^ 
otlier Appliances. By F. Colver. 2^1 pp. 8vo. 

( 1880 ) ... ... ... net 2 

Discharge of Pipes and Culverts. By P. M. 

Crosth WAITE. Laige folding sheet in case net 2 

A Complete and Practical Treatise on Plumbing 
and Sanitation : Hot Water Supply, Warm- 
ing and Ventilation, Steam Cooking, Gas, 
Electric Light, Bells, etc., with a complete 
Schedule of Prices of Plumber’s Work. By 
G. B. Davis and F. Dve. 2 vols. 637 illus. arid 
21 folding plates, 830 pp. 4to, cloth. ( 1899 ) net i 10 

Standard Practical Plumbing. By P. J. Davies. 

Vol. I. Fourth edition, 768 illus. 335 pp. royal 

8 VO. ( 1905 ) ... ... ... net 7 

Vol. 11. Second edition, 953 illus. 805 pp. 

( 1905 ) ... ... net 10 

Vol. III. 313 illus. 204 pp. ( 1906 ) ... net 5 

Conservancy, or Dry Sanitation versus Water 
Carriage. By J. Donkin. 7 plates, 33 pp. 8vo, 

.sewed. ( 190 t>) ... ... ... ... net i 

Sewage Disposal Works, their Design and Con- 
/ struction. By W, C. Easdalk. With 160 illus. 

264 pp. demy 8vo. ( 1910 ) net 10, 

'‘if 

House Drainage and Sanitaiy Plumbing. By 

,W. P.. Gerhard. Tenth edition, G illus. 231 pp. 
i8mo, boa;:ds. (New York, 190 ^) net 


2 
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Engineering Work in Towns and Cities. By 

E. McCulloch. 44 illus. 502 pp. crown 8vo. 

* {New' York, 1908) ... / ... ... ... net 12 6 

The T^^atment of Septic Sewage. By G. W. 

Kafteh. 137 PJL 181110, boards. (New York, 

1904) ... ... ... net 2 o 

Rejforts and Investigations on Sewer Air and 

Sewer Ventilation. By R. H. Reeves. 8vo, sewed. 

{1^^4) I o 

The Law and Practice of Paving Private Street 
Works. By W. SriNKs. Fourth edition, 250 pp. 

Svof (1904) net 12 6 


STRUCTURAL DESIGN. 

(See Bridoes and Rooi-s,) 


TELEGRAPH CODES. 

New Business Code. 320 pp. narrow 8vo. (Size 
* 4J in, by 7 J in. and J in. thick, and weight 10 oz.) 

(New York, 1909) ... ... ... ... net i 10 o 

Miners’ and Smelters’ Code (formerly issued as 
the Master Telegraph Code). 448 pp. 8vo, 
limp leather, weight 14 oz. (New York, 1899) 

net 2 10 o 

Billionaire Phrase Code, containing over two mil- 
lion sentences coded in single words. 56 pp. • 

8vo, leather. (Neiv York, 1908) ... ... net 6 6 


WARMING AND VENTILATION. 

Hot Water Supply. By F. Dve. Fifth edition, 

48 illus. 86 pp. crown 8vo. {190:1) ... net 3 o 

A Practical Treatise upon Steam Heating. By 

F. Dye. 129 illus. 246 pp. demy 8vo. (1901) net 


10 o 
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Practical Treatise on Warming Buildings by 
Hot Water. By F. Dyk. 192 illus. 319 pp. . 
8vo. cloth. (1905) ... ... ... ... net 

Charts for Low Pressure Steam Heating. 

J. H. Kinkaly. Small folio. (New York) 

Formulae and Tables for Heating. By J. n. 

Kinealy. iS illus. 53 pp. 8vo. (Nciv York, 1899) 

Mechanics of Ventilation. By G. W. Rafter. 
Second edition, 181110, boards. (New York, 1896) 

net 

Principles of Heating. By W. G. Snow. 62 illus. 
161 pp. 8vo. (Netv York, 1907) ... ... net"' 

Furnace Heating. By W. G. Snow. Fourth edition, 
52 illus, 216 pp. 8 VO. (New York, 1009) ... net 

Ventilation of Buildings, l^y W. G. Sncav and T. 
Nolan. 83 pp. 181110, boards. (New York, 1906) 

net 

Heating Engineers’ Quantities. By W. L. White 
and G. M. White. 4 plates, 33 pp. folio. (1910) 

net 


WATER SUPPLY. 

(See also Hydraulics.} 

Potable Water and Methods of Testing Im- 
purities. By M. N. Baker. 97 pp. i8mo, 
boards. (New York, 1905) ... ... ... net 

Manual of Hydrology. By N. Beardmore. New 
impression, 18 plates, 384 pp. 8vo. (1906) net 

Boiler Waters, Scale, Corrosion and Fouling. By 
W. W. Christie. 77 illus. 235 pp. 8vo, cloth. , 
(New York, 1907) net 

.Water Softening and Purification. By H. Collet. 
;Second edition, 6 illus. 170 pp. crown Bvo. (1908) 

‘ ‘ ^ net 

Treatise bn Water Supply, Drainage and Sanitary 
• Appliances of Residences. By F. Colyer. ioo 

. pp. crown 8vo. (1899) net 
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Report on the Inve'stigations into the Purifica- 
, tion.of the Ohio River Water at Louisville, 
Kentucky. By G. W. 8 plates, 4I0, 

cloth.^ {Ne7£; York, 1898) 

Purification of Public Water Supplies. By J. W. 

Hill. 314 pp. 8vo. (New York, 1898) ... 

Well Boring for Water, Inline and Oil. By C. Isler. 
Ne'W edition in the Press. 

Method of Measuring Liquids Flowing through 
Pipes by means of Meters of Small Calibre. 

By G. Lange, i plate, 16 pp. <Svo, sewed 

net 

On Artificial Underground Water. By G. 

Richert. 16 illus. 33 pp. tSvo, sewed. (1900) 

net 

Notes on Water Supply in new Countries. By F. 
W. Stone. 18 plates, 42 pp. crown 8vo. (1888) 

The Principles of Waterworks Engineering. 

By J. H. T. Tudsherv and A. W. Brightmore. 
Third edition, 13 folding plates, 130 illus. 447 pp. 
J demy 8vo. (1905) net 


WORKSHOP PRACTICE. 

A Handbook for Apprenticed Machinists. By 

O. j. Beale. Second edition, 89 illus., 141 pp. 
i6mo. (New York, 1901) ... net 

.Bicycle Repairing. By S. D. V. Burr. Sixth 
edition, 200 illus. 208 pp. 8vo. (New York, 1908) 

net 

Practice of Hand Turning. By F. Campin. 
Third edition, 99 illus. 307 pp. crown 8vo. (t888) 

‘Calculation of Change Wheels for Screw Cutting 
on Lathes. By D. De Vries. 46 illus. 83 pp. 
8vo. (1908) net 
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Milling Machines and Milling Practice. By 

D. DE Vries. With 536 illus. 464 pp. medium 
8 VO. ( 1910 ) ^ ndt 

French -Polishers’ Manual. By aFrench-Polisher. 
31 pp. royal 321110, sewed. ( 1902 ) ... net 

Art of Copper Smithing. By J. Fuller. Third 
edition, 475 illus. 325 pp. royal 8vo. (New Yoyk, 
1901 ) net 

Saw Filing and Management of Saws. By R. 

Grimshaw. New edition, 81 illus. i6mo. (New.^ 
York, 1900 ) net 

Paint and Colour Mixing. By A. S. Jennings. 
Fourth edition. 14 coloured plates, 190 pp. 8vo. 
( 1910 ) net 

The Mechanician : a Treatise on the Construction 
and Manipulation of Tools. By C. Knight. 
Fifth edition, 96 plates, 397 pp. 4to. ( 1897 ) 

Turner’s and Fitter’s Pocket Book. By J. La 

Nice A. i8mo, sewed 

Tables for Engineers and Mechanics, giving the 
values of the different trains of wheels required to 
produce Screws of any pitch. By Lord Lindsay. 
Second, edition, royal 8vo, oblong 

Screw-cutting Tables. By W. A. Martin. Seventh 
edition, royal 8vo, oblong 

Metal Plate Work, its Patterns and their Geometry, 
for the use of Tin, Iron and Zinc Plate Workers, 
By C. T. Millis. Fourth edition, 280 diagrams, 
470 pp. crown 8vo. ( 1906 ) 

^Engineers’ and General Smiths' Work. The 

smith, and forgeman’s handbook of practical 
smithing and forging. By T. Moore. 401 illus. 
2jf8 pp. crown 8vo. ( 1906 ) ... ... mi 
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Modern Machine Shop Construction, equipment 
and ipanagement. By O. E. Perrigo. 208 illus. 

* 343 PF^* crown 4to. {NewjYork, 1906) ... net 21 o 

Turner*^ 'Handbook on Screw-cutting, Coning, 

etc. By W. Price. Fcap. 8vo i o 

Introduction to Eccentric Spiral Turning. By 

H. Q. Robinson. 12 plates, 23 illus. 48 pp. 8vo. 

(1906) net 4 6 

Manual of Instruction in Hard Soldering. By 

H. Rowei.l. Sixtli edition, 7 illus. 66 pp. crown 

(New York ^ 1910) ... ... ... net 3 o 

Pocket Book on Boilermaking, Shipbuilding, and 

the Steel and Iron Trades in General. By M. J. 

Sexton. Sixth edition, 85 illus. 319 pp. royal 
32mo, roan, gilt edges. (1909) net 5 o 

Power and its Transmission. A Practical Hand- 
book for the Factory and Works Manager. By 
T. A. Smith. 76 pp. fcap. 8vo. (1910) ... mt 2 o 

Spons’ Mechanics’ Own Book: A Manual for 
^ Handicraftsmen and Amateurs. Sixth edition, 

1430 illus. 720 pp. demy 8vo. (190S) 60 

Ditto ditto half morocco 76 

Spons’ -Workshop Receipts for Manufacturers, 
Mechanics and Scientific Amateurs. New 

^nd thoroughly revised edition, crown 8vo. 

(1909) 3 o 

Vol. I. Acetylene Lighting to Drying. 

223 illus. 532 pp. 

Vol. II. Dyeing to Tapanning. 259 illus. 

540 PP- 

Vol. HI. Jointing Pipes to Pumps. 256 
illus. 528 pp. 

Vol. IV. Rainwater Separators / o W ines. 

250 illus. 520 pp. 

(Gauges at a Glance. By T. Taylor. Second 
edition, post 8vo, oblong, with. tape converter. 

(IBOO) ^ 50 
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SitHple Soldering), both Hard and Sbft. By E. 
Thatchkr. 52 illus. 76 pj). crown 8vo, limp., 
(S. & C. Series, No. 18.) (A w York, JOlO) net 

The Modern Machinist. By J. T. Usjier. Fifth ' 
edition. 257 illus. 322 pp. 8vo. (New York, IdOIi) 

net 

Practical Wood Carving. By C. J. Woodsend. 
108 illus. 86 pp. 8vo. (Neiv York, 1897) ... net ' 

American Tool Making and Interchangeable Manu- 
facturing, By J. W. Woodworth. 600 illus. 
544 PP* demy 8vo. (Nnif York, 1905) ... net 


USEFUL TABLES. 

Weights and Measurements of Sheet Lead. 

By J. Alexander. 321110, roan net 

Tables of Parabolic Curves for the use of Railway 
Engineers and other.s. By G. T. Allen. Fcap. 
i6mo 

Barlow’s Tables of SquareS) Cubes, Square Roots, 
Cube Roots and Reciprocals. Crown 8vo 

Tables of Squares. By E, E. Buchanan. Ninth 
edition, i2mo net 

Land Area Tables. By W. Codd, Square i6mo, 
on a sheet mounted on linen* and bound in cloth 

Tables for Setting out Curves from loi to 5000 
feet radius. By H. A. Cutler and F. J. Edge.^ 
Royal 32010 ' net'" 

Transition Curves. By W. G. Fox. i8mo, boards. 
(New York) ... net 

some of the Principal Speeds occurring 
Hi Mechanical Engineering, expressed in Metres 
|3er ^ecbhd. By P. Keerayeff. iSmo, sewed ... 
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Calculating Scale. A Substitute for the Slide Rule. 
By W* Knowles, ft'.iown 8vo, leather ... net 

PIkflimeter Areas. Multipliers for various scales. 
By H. B. Molesworth. Folding sheet in cloth 
- case net 

Tables of Seamless Copper Tubes. By 1. O’Toole. 
69 oblong fcap. 8vo. (1908) ... ... net 

\ 

iownson’s Iron Merchants’ Tables and Memo- 
randa, Weights and Measures. 86 pp. 32mo, 
leather 

Spons’ Tables and Memoranda for Engineers. 

^ By J. T. Hurst, C.E. Twelfth edition, 278 pp. 
64mo, roan, gilt edges. (1907) ... ... mt 

Ditto ditto in celluloid case net 

Optical Tables and Data, for the use of Opticians. 
By Prof. S. P. Thompson. Second edition, 130 
pp. oblong 8vo. (1907) net 

Traverse Table, showing Latitudes and Departure 
for each Quarter degree of the Quadrant, and for 
■ distances from i to 100, etc.; i8mo, boards 

net 

Fifty-four Hours’ Wages Calculator. By H.' N. 

, Whitelaw. Second edition, 8vo ... ... net 

Wheel Gearing. Tables of Pitch Line Diameters, 
etc. By A, Wildgoose and A. J. Orr. 175 pp. 
fcap. 321110. (190S) net 


MISCELLANEOUS. 


Time Chart. The time of day at any place in the 
World at a glance. By Dr. F, J. B. Cordeiro, 
On card net 

The Atmosphere : Its Characteristics and Dyna- 
mics. By F. J. B. CoBDEiRo. With 35 illus, 
129 pp. medium 8vo. (New York, 1910) ... net 
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Model Steam Engine Design. By R. M. De 

ViGNiER. 34 iJlus. (j 4 f)p. Clown tSv‘), limp. 

Yoyk, 1907} nef i 

Popular Engineering. By F. Dye. 704 illus. 477 

pp. crown 4to. (1895) net 5 

The Phonograph, and how to construct it. By 
W. (Bi.lktt. 6 folding plates, <S7 pp. crown 8vo. 

m ... 5 

Particulars of Dry Docks, Wet Docks, Wharves, 
etc. on the Rivei Tliaines. By C. N. Joki-'n. 
Second edition, 7 coloured charts, 103 pp. oblong " 

8vo. (1904) net 2 

SpOns’ Engineer’s Diary and Year Book, issued 

annually. 410 ’ 3 

New Theories in Astronomy. By W. Stirijng. 

335 pp. demy 8vo. (4906) ... net 8 

The American Hardware Store. A Manual of 
approved methods of arraiigfn^ and displaying 
hardware. By R. R. Williams. * 500 ilJus. 

448 pp. royal 8vo. (New Yorhj 1890) ... net 7 

Prtictkal Wood Carving. By C. J. Woodsend. 

108 lilus, 86 pp, 8 VO. (New Yovhy 1897) ... net 4 

iv^rions, How to Protect, Sell and Buy Them, 

By F. WkiGHT. Clown 8 VO, limp. (S. & C, 
Series, No. 10.) (New York, 1908) ... net 
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Limited. 


Laboratory Benches and Apparatus, Measuring Tools, 
Stands (fbi^ Retorts, Burettes, Funnels, Test-Tubes), 
Labpratory Motors, Balances and Weights, 

Air Pumps aftd Accessories, Crucibles, 

Specific Gravity Apparatus, 

Drying Apparatus, 

Furnaoeg and Burners, Evaporating Basins, Rubber Goods, 
Filtering and Extraction Apparatus, Calorimeters, 
-Thermometers, Hygrometers and Pyrometers, 

Gas Generating and Washing Apparatus, 

’ * Glass Flasks, Beakers, Jars, Bottles, 

Distilling Apparatus. 

Electric Batteries and Apparatus for Electrolysis, 
Apparatus for Determining Molecular Weights, 
Referees’ Gas Analysing Apparatus. 

Hofmann’s Lecture Apparatus. 

Apparatus for Gas Analysis. 

Apparatus for Oil Testing. 
Saccharimeters, Polarimeters and Microscopes. 
Apparatus for 

Volumetric Analysis, Cement Testing, Steel Testing, 
Waiter, Milk, and Urine Analysis, Blowpipe 
Analysis, Arsenic Testing. 

i2|?&binets & Sqts of Apparatus— Minerals, Fossils & Crystals. 
Chemicals and Reagents. 

KEMBlTsTiEiOiN^WAY, 

w.c. 



